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ABSTRACT 

This writing describes, i n  considerable d e t a i l ,  a computer program 

which was prepared t o  measure the turn-around capabi l i ty  of a computer 

operating system i n  an atmosphere heavily weighted by problems which 

demand the referencing of data i n  multidimensional arrays. ’ 



This writ ing describes, i n  considerable de t a i l ,  a computer program 
which was prepared t o  measure the turn-around capabi l i ty  of a computer 
operating system i n  an atmosphere heavily weighted by problems which de- 
mand the referencing of data i n  m u l t i d b n s i o n a l  arrays. 

The program operates cyclically, with two phases per cycle, and 
each succeeding cycle performs under the  government of two indices, m 
and n, which advance and withdraw according t o  a pat tern which w i l l  be 
described belaw. The execution of the program through several  cycles i s  
intended reasonably t o  simulate a representative assor tmnt  of mixed 
checkout and short  production runs over a few days of normal computer 
use i n  the postulated atmosphere, and several  cycles may f i t  i n t o  a f e w  
days of normal batch-processed workload. 

In blunt deference t o  i t s  relative universali ty,  Fortran i s  employed 
as the programming language. 

Each of t he  two phases of each cycle involves a separate computer 
program, as follows. Phase l i s  a short  production program which deals 
with alphameric data3 it reads a skeletal  Fortran program and punches a 
completed Fortran program which it develops therefrom under the guidance 
of the parameters m and n and of o t h e r  data  passed on f rom the previous 
cycle. ( O f  course, on the  first cycle, phase 1 involves a l s o  the com- 
p i I s t ion  of the production program.) Phase 2 consists of the compilation 
and running of the program developed i n  phase I; however, the compilation 
and/or running of the phase 2 program may be impossible on some of the 
cycles, depending upon conditions among the parameters involved and upon 
the  computer and the programming and operating systems employed. 

To e f f ec t  the t r ans i t i on  from each cycle t o  t h e  next, a key card, 
recording the parameters m and n and other data, is  punched both during 
the operation of phase 1 (the fa i l ing  key card) and after successful com- 
plet ion of the operation of phase 2 ( the passing key card). 
these key cards is  read (for vitd control data) a t  the beginning of 
phase 1 of the next cycler 
"advance" the indicies  m and n j  but t h e  f a i l i n g  key card, otherwise, t o  
' t r l t h d r a w R  t h e m .  

One of 

the passing key card, i f  available, t o  

The phase 2 program solves a par t icular  problemt 
t i o n  i n  two rectangular dimensions1 

The Laplace equa- 

a2T/ax2 + a%/ay2 = 0 

f o r  constant uniform boundary around an n-by-n in t e rna l  mesh. 
cular, f o r  a posi t ive integer parameter Level, and fo r  the uniform 
boundary and uniform in i t i a l  in te r ior  conditions 

I n  par t i -  

1 



T(1,k) = T(n*,k) = T(k,l) = T ( k , M )  =I 1+2 

I n i t i a l l y  T ( i , j )  = 1+2” 
k;.1,2,3. . .M 

i, j=~,3,4 .. .n+i 

solution is approach$ by the  Liebmann process of r e i t e r a t ing  the  replace- 
ment of each of the n i n t e r i o r  mesh values, i n  turn, by the average of 
i ts  four nearest neighborst 

T( 1, j )  = @( i-1, j )  + T( i+l,J) + T( i, j-1) + T( i, j+l))/4 i, j=2,3,4.. .n+l 

u n t i l  the in t e r io r  values all arrive w i t h i n  some prescribed tolerance of 
s t ab i l i t y .  C l e a r l y ,  upon suf f ic ien t  re i te ra t ion ,  the ideal solut ion for  
this  particulas problem must s t a b l i l i z e  a t  

- (Level+l) A l l  T ( i , j )  =I 1-M 

howeverthe numerical problem solving aspects are inconsequential here. 
Indeed, through an i t e r a t ion  counting parameter I t c t ,  the programming 
deliberately limits the number of i t e r a t i o m  of mesh value replacements 
s o  that t h e  total .  t i m e  spent attempting t o  get a solut ion can be l imited 
t o  a f e w  seconds, regardless of numerical values at  the i n t e r i o r  mesh 
points 0 

What i s  under scrutiny here i s  the capacity of the computer operat- 
i ng  system t o  provide turn-ound, from programmer through machine and 
back t o  programmer, i n  an atmosphere of relatively heavy indexing 
throughout arrays . 

The primary un i t  of data i n  the phase 6 program is the (n+2)-by- 
( n e )  array of 4(n+l) boqylary values and n 
each re i te ra t ion  of the n replacements involved i n  the  solution proce- 
dure creates a new display of data over that (n+2)-by-( n e )  array. 
complicate the indexing equirements, hawever, more than one such array 

such arrays, and t h e  storage20f the numerical values a t  the mesh points 
fo r  each new i t e r a t i o n  (of  n replacements) i s  effected, except when 
m=l ,  &n a separate (n-M)=by-(rrt2) array, continuing cycl ical ly  over all 
t h e  m un i t  arrays. Consequently, i n  referencing each in t e r io r  mesh 
value, four indicies  are involvedr those of the mesh point within i t s  
un i t  array and those of the un i t  array within the  array of arrays; and 
each of the two (row and column) indicies  which locate  the mesh point 
within the  overal l  array of arrays must be computed as a combination of 
two otherst that (row or column, respectiuely) of the mesh point wlthin 
i t s  unit  a r ray  and that (raw or column, respectively) of the un i t  a r ray  
within the array of arrays-  

i n t e r io r  mesh values, and 

To 

i s  employedr a set of 9 such arrays i s  employed i n  an m-by-m array of 
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Thus, the parameter m provides f o r  the complication of the  indexing 
. employed i n  effect ing the solution; and the value assigned t o  my i n  con- 

ce r t  with that of n, governs the  amuunt of numerical data  storage 
required.  Clearly, an upper l i m i t  on t h e  product of m times n+2 i s  
provided by the storage capacity of the computer, reduced according t o  
the  demands made by the operating system and by the  phase 2 programming. 

I n  the phase 2 programming, the repeated replacement of each 
i n t e r i o r  mesh value by the average of i t s  four nearest  neighbors would 
be programmi most ea s i ly  i n  a doubled n-fold loopt 
s ingle  replacement statement i n  an n-fold loop on column indicies  within 
an n-fold loop on row indicies .  However a d i f fe ren t  technique i s  used. 
To reveal  emphatically any awkwardness which the  compiler introduces i n t o  
the  programming when indicies  must be switched frequently, and t o  probe 
fo r  t h e  m a x i m u m  program size which the compiler and t h e  computer can 

t i n g  program of phase l generates it n 
row, of n employments, one for  each column. 

f o r  example, a 

accommodate, t h a t  s ingle  replacement ig employed n 2 times: the genera- 
times i n  n sets, one fo r  each 

ici If each of these n generations were t o  y ie ld  a s ingle  (Fortran) 
statement, that statement would employ five pairs of (row and column) 
indicies:  
i t s  four neighbors3 and each index for each pa i r  would be a sum of two 
e n t i t i e s :  
value fo r  i t s  par t icu lar  one of t h e  m u n i t  arrays within the  overa l l  
a r ray  of arrays,  and a constant which iden t i f i e s  i t s  par t icu lar  row or 
column within the  un i t  array.  However, t he  generator has been designed 
t o  y i e ld  two (Fortran) statements per mesh value replacement: the first 
one replaces the mesh value with the sum of three of i t s  neighbors, and 
the second replaces t h a t  with the completed average; thus, t h e  number of 
pairs of (row and column) indicres  employed i s  ra i sed  from f ive  t o  seven 
per mesh value replaced: four pa i rs  f o r  each first statement and three 
pairs fo r  each second statement. 

one pa i r  f o r  the mesh value being replaced and four pa i r s  for  

a variable which ident i f ie  a (row or column) base reference 8 

Further, since two (n+2)-by-(n+2) u n i t  arrays must be referred t o  
by each pa i r  of such statements (the "new" one i n t o  which the replacement 
value i s  stored and from which are drawn such neighbors as already have 
been replaced, and the "old': one from which are drawn such neighbors as 
have not yet been replaced), t h e  two replacement statements fo r  each 
mesh value must refer t o  four variable indicies:  two old and two new. 
The generator attempts t o  ma:imize the in t e r l ac ing  of references t o  t h e  
old and new un i t  arrays. 

While the numerical convergence t o  t h e  solut ion of the Laplace 
equation i s  of but passing i n t e r e s t  here, a cer ta in  tolerance examination 
i s  provided i n  the generated phase 2 program---in manner t o  introduce 
another indexing complexity: ju.mping back and fo r th  between counting 
loops. c unting the  
number of replaced mesh values which l i e  within 2-yhvey+lP of the known 

This examination consis ts  simply of contin ousl 
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i d e a l  solution. The counting sequence i s  included n titws i n  the phase 
2 programming: immediately a f t e r  each set  of n mesh point replacements. 
It consists of  a pa i r  of loops which a c t  as one, scanning the  values over . 
the mesh row j u s t  replaced. One loop scans over consecutive mesh values 
which f a i l  t o  meet the tolerance examination and counts and switches t o  
the  other loop t o  continue the scan of the  row whenever it encounters a 
mesh value which does meet tolerance; the other loop scans over and 
counts consecutive mesh values which do meet the tolerance examination 
and switches back t o  the f i r s t  t o  continue the scan of the row whenever 
it encounters a mesh value which f a i l s  t o  meet tolerance.  

The s t o r e  demand of the compiled generated phase 2 program, then, i s  
The number ueasured as a quadratic polynomial i n  the  parameters m and n. 

of statements i n  the programming i s  a quadratic i n  n; and the numerical 
data  storage requirement i s  a quadratic i n  m and n: precisely,  the square 
of  t he  product of m t i m e s  n+2. The sequence of cycles, advancing and 
witMrawing over m and n, has been designed t o  maintain s t r a i n  against  
the l i m i t  of available storage while gradually exchanging f rom a s t a r t i n g  
condition of small n and large m (representing moderate programming de- 
mand and large data demand) t o  a f i n a l  condition of large n and minimum 
m (= 1) (representing moderate data  demand and extreme programming de- 
mand). I n  the context of  a computer with a 32,768-word s tore  capacity, 
representative i n i t i a l  parameter values are considered t o  be n -9 8 and 
m = 16 (demanding 25,600 words fo r  s tor ing  m2 = 256 un i t  arrays of 
(n+2)* = 100 values each, and requiring the compilation of a program which 
contains n2 = 64 pa i r s  of replacement statements and n = 8 tolerance 
checks), whereafter, with each cycler 
each t i m e  phase 2 yields  a passing key card; but m i s  halved ("withdrawn") 
t o  allow n t o  increase fur ther  whenever phase 2 fails  t o  y ie ld  a passing 
key card; and after m = 1 is  reached, n i s  increased and/or decreased by 
8, 4, 2, 1, i n  turn,  t o  ascer ta in  the m a x i m u m  value of n for  which 
solution i s  a t ta inable .  

n i s  increased ("advanced") by 8 

The advancing and withdrawing of m and n yield,  i n  t he  f i n a l  value 
for  n, a measure of the problem-size capacity of t he  computer and i t s  
programming and operating systems. And the cycl ic  progression over pro- 
duction runs and over compilation attempts and runs yields  a capacity t o  
measure turn-around i n  an atmosphere of complex indexing demands over 
multidinensional arrays. Also, the generated phase 2 programs, through 
t h e i r  storage requirements for  programming and through t h e i r  ( I t c t  para- 
meter) controlled solution times, afford a measure of computer and 
compiler adroitness i n  handling large and complicated indexing s i tua t ions .  

And, as a f i n a l  complication t o  the turn-around requirement, each 
program (phases 1 and 2 )  duplicates i t s  key card on magnetic tape fo r  
demounting and fo r  subsequent remounting and reading and examination fo r  
t o t a l  agreement against  the key card i tself ,  as a condition for beginning 
the phase 1 generation of the next cycle. 

The programming for  phase 1 (the generator) and phase 2 ( fo r  n = 8 
and m = 8) i s  shown i n  the appendix hereto.  

4 



APPENDIX 

Programming for 

Phase 1 Generat or 

Phase 2 n=8, m=8 



c / * /  

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 
JOB JOB JOB JOB JOB JOB JOB JOE JOB JOB JOB JOB JOB JOB JOd CARD TEST 
FOR TEST 

T H I S  PROGRAM I S  A DRAFT OF A TEST OF COMPUTER OPERATING PROCEDURE.TEST 
I T  I S  WRITTEN I N  FORTRAN TEST 
I T  I S  A FORM O F  GENtRATOR PROGRAM. TEST 
I T  t M P L O Y S  AN I N P U T  DATA O t C K  WHICH I T S E L F  I S  A FORTRAN PROGRAM. T t S T  
A D E S C R I P T I O N  OF THE TEST AND INSTRUCTIONS FOR CONDUCTING I T  ARE TEST 

CONTAINED ON COMMLNT CARDS I N  THE GENERATOR PROGRAM. TEST 
THE L A S T  L I N E  OF T H I S  PROGRAM L I S T I N G  CONTAINS ( C F F )  I N  COLS.1-3. TEST 
GENERATOR DECK TEST 
T H I S  PROGRAM OPERATES RECURSIVELY OVER A RUk INDEX NRUN=lr2,3,... TEST 
T H I S  PROGRAM READS BOTH A CARD DECK AND ONE TAPE TEST 

THE CARDS ARE THE DATA DECK FOLLOWING BELOW. TEST 
THE 2ND CARD OF THE DATA DkCK IS  A KEY CARD - TO t3E REPLACED FORTEST 

EACH RUN. TEST 

THE TAPE CONTAINS A D U P L I C A T E  OF THE KEY CARD - FOR R E A D I N G  AND TEST 

THE OUTPUT OF T H I S  PROGRAM IS-  TEST 
1. A ( F A I L I N G )  KEY CARD FOR P O T E N T I A L  READING AS ABOVE. TEST 
2 .  A TAPE CONTAINING THE DUPLICATE OF THAT CARD. TEST 

THAT PROBLEM HAS NO DATA I N P U T  AND HAS OUTPUT AS FOLLOWS- TEST 
1. A ( P A S S I N G )  KEY CARD FOR READING AS ABOVE. TEST 
2. A TAPE CONTAINING THE DUPLICATE OF THAT CARD. TEST 
3 .  A TAPE CONTAINING S O L U T I O N  DATA FOR O F F - L I N E  PRINTING.  TEST 

THE R E M A I N I N G  CARDS OF THE DATA DECK ARE UNCHANGEU FOR EACH R U N o T t S T  

CHkCKING AGAINST Tt iE  KEY CARD ( F O R  NRUN=1 T H I S  TAPE IS O M I T T E D ) e T t S T  

3. A FORTRAN DECK FOR ASSEMBLY AND S O L U T I O N  OF A C E R T A I N  PKOBLEM*TEST 

FOR EACH VALUE OF NRUN=1,2,3,.*. ONE OF TWO THINGS HAPPENS, E I T H E R T E S T  
A. THE FORTRAN DECK I S  GENERATED AND ASSEMLLES AND Y I E L D S  OUTPUT-TEST 

I N  T H I S  CASE THE P A S S I N G  KEY CARD ANG ACCOMPANYING TAPE ARk TEST 
USED AS I N P U T  FOR THE NEXT GENERATION, OR TEST 

CARD AND ACCOMPANYING TAPE ARE S U b S T I T U T k D .  TEST 
8. A L T E R N A T I V E  A. DOES NOT OCCUR- I N  T H I S  CASE THE F A I L I N G  KEY TEST 

1 
2 
3 
4 
5 
6 
7 
8 
5 
10 
11 
1 2  
1 3  
14  
1 5  
1 6  
17  

19  
2 0  
2 1  
2 2  
2 3  
2 4  
25 
2 6  
2 7  
28 
2 9  
3 0  
31 
32 
33 

18 



C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

/ * /  S I G N A L  COIWENT CARD TO B t G I N  ktW SHkET UNDER A U T O - L I S T I N G  PKdGKAM TCST 
THE C E R T A I N  PROBLEM I S  THE L A P L A C t  t Q U A T I O N  FOR F I X t D  BOUNbARY I N  TEST 

TWO RECTANGULAR DIMENSIONSI  I T E R A T I N G  THE REPLACEMtNT OF EACH TEST 
G R I D  VALVE BY THE AVERAGE OF I T S  4 NkIGHBORS. S O L U T I O N  T I M t  I S  TEST 
HELD E S S E N T I A L L Y  CONSTANT BY A PARAMETER I T X P  AS THE NUMBER N O F  TEST 
G R I D  P O I N T S  PER S I D E  INCREASES UNDER A PRESCRIBED PROCEDURE OVER TEST 
I N C R E AS I NG NR UN = 1 I 2 9 3 9 TEST 

UNDER AN A U X I L I A R Y  PARAMETER M ( B I G  FOR SMALL N - SMALL FOR B I G  N I T E S T  
THE NUMERICAL STORAGE REQUIREMENTS ARE HELD AS H I G H  AS P O S S I B L E  TEST 
FOR EACH RUN- VERY H I G H  FOR SMALL N BUT MUCH LOWER FOR LARGER N o  TEST 

THE PROBLEM SOLUTION DECK I S  SO GENERATED THAT SEPARATE STATEMENTSTEST 
ARE USED FOR EACH G R I D  REPLACEMENT - THUS SPACE REOUIREMENTS FOR TEST 
PROGRAMMING INCREASE U L T I M A T E L Y  AS THE SQUARE OF No ALSO A L I N E A R T E S T  
INCREASE RESULTS FROM C t R T A I N  CONVERGENCt CHkCKING. TEST 

U L T I M A T E L Y 9  FURTHER I T E R A T I O N  BECOMES I M P O S S I B L E  FOR SOME LARGE NOTEST 
INPUT-OUTPUT EQUIPMENT I D E N T I F I C A T I O N  I S  MADE ONLY SCHEMATICALLY-  TEST 

TO B E  MADE P R E C I S E  UPON S E L E C T I O N  OF PARTICULAR EQUIPMENT. TEST 
INPUT-OUTPUT STATEMENTS ARE I D E N T I F I E D  BY D I G I T S  PUNCHED I N  COLS TEST 
1 AND 6 ACCORDING TO THE FOLLOWING SCHEDULE- TEST 

(COL.6)=’3 TAPE ASSIGNMENT MADE BY GENERATOR FROM KEY CARD DATA9TEST 
( C O L . 6 ) = 4  TAPE ASSIGNMENT KADE BY GENERATOR FROM KEY CARD DATA9TEST 
( C O L . l ) = O  CARD READING OR PUNCHING OR ON-LINE P R I N T I N G 9  TEST 

( C O L . 1 ) = 2  O F F  L I N E  OUTPUT V I A  TAPE NPRINT.  TEST 
NOTE- THE ASSIGNMENTS OF NTAPE AND N P R I N T  ON THE KEY CARD MUST TEST 

( C O L . 1 ) = 1  I N P U T  AND OUTPUT OF KEY CARD IMAGE V I A  TAPE NTAPEI TEST 

MATCH THOSE MADE BY PROGRAMMING STATEMENTS W I T H  ( C O L . l ) = l r Z . T E S T  
THE COMPOSITION OF THE KEY CARD I S  SHOWN I N  SEVERAL PLACES BELOW. TEST 
AN EXPLANATION OF FLAGGING ( C I F ~ F )  I N  COLS. 1-3 I S  SHOWN I N  THE TEST 

D A T 4  DECK BELOW. TEST 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
5 2  
5 3  
54 
55 
56 
57 
58 
59 
60 
61 
6 2  



C / * /  S I G N A L  COMMENT CARD T O  B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 
C A D M I N I S T R A T I O N  - DIMENSIONSrEQUIVALENCESrFORMATS TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR TAPE READ TEST 

L T I =  5 TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR TAPE WRITE TEST 

L T O = 1 5  TEST 
C L I M I T  ON R ( 9 )  AND S ( , )  I S  F I X E D  A T  2 ABOVE MAXIMUM ALLOWABLE N = 4 8  TEST 

L I M I T = 4 8  TEST 
L I M I T X = L I M I T + 2  TEST 

C L I M I T  ON T ( r )  I S  F I X E D  A T  1 5 + 1 = 1 6  TEST 
D I M E N S I O N  R ( 5 0 r 7 2 ) r I R ( 5 0 ~ 7 2 )  TEST 
D I M E N S I O N  S ( 5 0 9 7 2 1 * 1 5 ( 5 0 * 7 2 )  TEST 
D I M E N S I O N  T ( 1 6 9 7 2 ) r I T ( 1 6 r 7 2 )  TEST 
EQUIVALENCE ( R ~ I R ) ~ ( S I I S ) ~ ( T ~ I T )  TEST 
D I M E N S I O N  F L A G ( 1 8 )  TEST 
D I M E N S I O N  D I G I T (  11 1 TEST 
EQUIVALENCE ( F L A G ( 1 ) q C )  r(FLAG(2)9F)r(DIGIT(ll)qBLANK) TEST 
D I M E N S I O N  K E Y ( 1 3 )  TEST 

3 0 0  
3 10 
3 2 0  
3 3 0  
340 
3 5 0  
3 6 0  
3 7 0  
3 8 0  
3 9 0  
400 
4 10 
4 2 0  
4 3 0  
440 

D I M E N S I O N  L E Y (  1 3  
D I M E N S I O N  TAPECD 
D I M E N S I O N  TAPEPR 
D I M E N S I O N  I NTEMS 
EQUIVALENCE ( K E Y  
EQUIVALENCE ( K E Y  
EQUIVALENCE ( K E Y  

94 
9 5  
96 
97 
90 
99 

100 
101  
1 0 2  
103 
104 
1 0 5  
106 
107 
108  
109 
110 
111 

5 )  
5 )  
5 )  

1 ) r N F L A G  
219NTAPE 1 
3 ) r N P R I N T )  

TEST 1 1 2  
TEST 1 1 3  
TEST 114 
TEST 1 1 5  
TEST 116 
TEST 1 1 7  
TEST 1 1 8  

EQUIVALENCE ( K E Y (  4 ) r M A Y B E  1 TEST 119 
EQUIVALENCE ( K E Y (  5 ) q N R U N  1 TEST 1 2 0  
EQUIVALENCE ( K E Y (  6) ,MARKER) TEST 1 2 1  
EQUIVALENCE ( K E Y (  7 ) 9 N O U S E  1 TEST 1 2 2  
EQUIVALENCE ( K E Y (  8 ) q N  1 TEST 1 2 3  
EQUIVALENCF ( K E Y (  9 ) r M  TEST 124 
E Q l j I V A L E N C E  ( K E Y ( 1 0 )  , I T X P  1 TEST 1 2 5  
EQUIVALENCE ( K E Y ( 1 1 ) r I T C T  TEST 1 2 6  
EQUIVALENCE ( K E Y  ( 1 2  ) * L E V E L  1 TEST 1 2 7  
EQUIVALENCE ( K E Y ( 1 3 ) p C L O S E  TEST 1 2 8  
F O R M A T ( A l r I 5 , 1 1 1 6 r F 8 . 0 )  TEST 1 2 9  
F O R M A T ( l H 1 1 5 , 1 l I 6 ~ F 8 . 0 )  TEST 1 3 0  
F O R M A T ( 5 A l r I 1 * 6 6 A l )  TEST 1 3 1  
FORMAT(1H r 7 1 A l ~ F 7 . 0 )  TEST 1 3 2  
FORMAT(55HlPARAMETERS ON KEY CARD ARE ZERO OR L E S S  OR F A I L  CHECKS)TEST 1 3 3  
F O R M A T ( 5 3 H  W I T H  TAPE IMAGE - NEW KEY CARD HAS NOT BEEN PUNCHED) TEST 1 3 4  
F O R M A T ( 4 8 H l O P E R A T I O N  TERMIN4TED - IMPASSE DEVELOPED ON RUN141  TEST 1 3 5  
F O R M A T ( 5 5 H l T H I S  RUN PUNCHES A KEY CARD AND A DECK TO BE ASSEMBLEDITEST 1 3 6  
F O R M A T ( 2 1 H  T H I S  RUN WRITES TAPE I 3 r 1 9 H  FOR CONTINGENT USE)  TEST 1 3 7  
F O R M A T ( 5 2 H  PAUSE TO CHECK TAPE MOUNTING - THEN PUSH START TEST 1 3 8  
F O R Y A T ( 3 1 H  GENERATION IS COMPLETE FOR R U N I 3 r  5 H r  N = I 3 9  5H, M = I 3 ) T E S T  1 3 9  
F O R M A T ( 5 1 H  CONTINGENT KEY CARD IS PUNCHED AND WRITTEN ON T A P E 1 3 1  TEST 140 
F O R M A T ( 5 2 H  GENERATED PROGRAM IS PUNCHED AND READY FOR ASSEMBLY) TEST 1 4 1  
F O R M A T ( 5 5 H  PAUSE TO DISMOUNT TAPES9 THEN PUSH START TO GET OFF ) T E S T  1 4 2  
FORMAT( 1H TEST 1 4 3  



C / * /  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER AUTO-L IST ING PROGRAM TEST 6 3  
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

THE E N T I R E  TEST PROCEDURE I S  AS FOLLOWS- TEST 
1. SELECT THREE TAPE DRIVES-  TEST 

A. ONE FOR O F F - L I N E  P R I N T I N G  --------------- C A L L  T H I S  ONE NPRINTTEST 
6. ONE FOR RECORDING THE KEY CARD DUPLICATE-  C A L L  T H I S  ONE NTAPE TEST 
C. ONE FROM WHICH TO READ THAT D U P L I C A T E  --- C A L L  T H I S  ONE NDUPLoTEST 

(SELECT NTAPE AND NDUPL TO BE ON SEPARATE INPUT-OUTPUT TRUNKS.) TEST 
2. ADJUST THE FOLLOWING PROGRAMMING TO DESIGNATE-  TEST 

A. N P R I N T  WHERE A ( 2 )  APPEARS I N  COL.29 TEST 
B o  NTAPE WHERE A (1) APPEARS I N  COL.1 FOR OUTPUT9 TEST 
C. NDUPL WHERE A ( 1 )  APPEARS I N  COL.1 FOR INPUT. TEST 

W I T H  THE INTEGER 1 I N  EACH F I E L D  ( B U T  C L O S E = l . )  EXCEPT SEVEN- TEST 
NTAPE = D E C I S I O N  ABOVE TEST 
N P R I N T  = D E C I S I O N  ABOVE TEST 
MARKER = 2 ( S E E  M BELOW) TEST 
N = 8  TEST 
M = 32 (MARKER=2 WILL REDUCE T H I S  TO M = 1 6  ON THE F I R S T  R U N I T E S T  
I T X P  = 4 (OR L E S S )  TO CONTROL S O L U T I O N  T I M E  TEST 
L E V E L  = 8 ( O R  S O )  TEST 

( N F L A G z 9 9 9 9  IS SET BY PROGRAMMING). TEST 
4. FOR EACH NEW RUN (EXCEPT THE F I R S T )  DO THE FOLLOWING- TEST 

A. USE ONE OF TWO NEW KEY CARDS AND I T S  TAPE D U P L I C A T E  TEST 
(USE THE PR€CEDING P A S S I N G  KEY-CARD I F  I T  WAS PRODUCED - TEST 
(USE THE PRECEDING F A I L I N G  KEY CARD OTHERWISE TEST 
( B E G I N  W I T H  THE I N I T I A L  KEY CARD WITHOUT I T S  TAPE D U P L I C A T E  TEST 

TO PRODUCE A CONTINGENT ( F A I L I N G )  KEY CARD AND A FORTRAN DECK,TEST 
B o  --- I F  P O S S I B L E  --- USE THAT FORTRAN DECK TO PRODUCE O F F - L I N E  TEST 

SOLUTION DATA AND A ( P A S S I N G )  KEY CARD. TEST 

6. SAVE A L L  KEY-CARDS AND O N - L I N E  AND O F F - L I N E  PRINTINGS.  TEST 

3. PREPARE AN I N I T I A L  KEY CARD ( S E E  FORMAT I N  DATA DECK COMMENTS) TEST 

5. OBSERVE ON-LINE P R I N T I N G  AND Q U I T  WHEN AN IMPASSE I S  REPORTED. TEST 

64 
65 
66 
67 
68 
6 9  
70 
7 1  
7 2  
7 3  
7 4  
7 5  
7 6  
77  
78 
79  
80 
8 1  
82 
83 
84 
85 
86 
87 

8 9  
9 0  
91  
92  
9 3  

cia 



C / * /  S I G N A L  COMMENT CARD TO B k G I N  NEW S H t E T  UNOER A U T O - L I S T I N G  PROGRAM TEST 
C PREPARE NEW KEY DATA TEST 

NRUN=NRUN+l TEST 
I TCT= 1 TEST 
CLOSE=O. 0 TEST 

C INSURE N F L A G = 9 9 9 9  TO D I S T I N G U I S H  KEY CARD FROM GENERATED PROGRAM TEST 
N F L A G = 9 9 9 9  TEST 

K = 8  TEST 
DO 1 1 3 4  1 ~ 1 9 3  TEST 
J = N / K  TEST 
I F ( N-K+J 1 1 1 3 4 9  1 1 3 5 9  1 1 3 4 T E S T  

1 1 3 4  K = K / 2  TEST 
C Q U I T  I F  N PASSES L I M I T  FOR MARKER=l OR I F  M=K=1  TEST 

1 1 3 5  I F ( N - L I M I T )  1 1 3 7 ,  1 1 3 6 ,  1 4 1 0 T E S T  
1 1 3 6  I F t M A R K E R - 1 )  1 1 3 6 9  1 4 1 0 9  1 1 3 7 T E S T  
1 1 3 7  I F ( ( M - l ) + ( K - l ) )  1 1 3 7 ,  1 4 1 0 9  1 1 3 3 T E S T  

C E S T A B L I S H  NEW N9M TEST 
1 1 3 8  I F ( 2 - M A R K E R )  1 1 3 8 9  1 1 3 9 9  1 1 4 0 T E S T  
1 1 3 9  I F ( M - 1 )  1 1 3 9 9  1 1 4 2 9  1 1 4 9 T E S T  
1140 I F I M - 1 )  11409 1 1 4 3 9  1 1 4 1 T E S T  

C FOR LAST RUN PASSING FOR M ABOVE 1 9  R A I S E  N BY 8 TEST 
1141 K = 8  TEST 

GO TO 1 1 4 5  TEST 
C FOR LAST RUN F A I L I N G  FOR M EQUAL 1 9  LOWER N BY K / 2  AND SET NOUSE=ZTEST 

1 1 4 2  K = - K / 2  TEST 
NOUSE=2 TEST 
GO T O  1 1 4 5  TEST 

C FOR LAST RUN PASSING FOR M EQUAL 1 9  R A I S E  N BY K OR K / 2  TEST 
1 1 4 3  I F ( N 0 U S E  -1) 1 1 4 3  9 1 1 4 5  9 1 1 4 4 T E S T  

C FOR NOUSE=2*  R A I S E  N BY K / 2  TEST 
1144 K = K / 2  TEST 

C FOR NOUSE= l ,  R A I S E  N BY K TEST 
1 1 4 5  N=N+K TEST 

GO TO 1 1 5 0  TEST 
C FOR LAST RUN F A I L I N G  FOR M ABOVE 1 9  D I V I D E  M BY 2 TEST 

1 1 4 9  M=M/2 TEST 
C INSERT HERE ANY FURTHER CHECKING, SUCH AS MAYBE=F(NRUN)  FOR SOME FTEST 

1 1 5 0  CONTINUE TEST 
C SET MARKER TO (CONTINGENT)  F A I L U R E  TEST 

MARKERz2 TEST 

C * /* /*  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD PUNCH TEST 
01161 WRITE OUTPUT TAPE 149 3 1 0 9  ( K E Y ( I ) t I = 1 , 1 3 )  TEST 
C * /*/* FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR TAPE WRITE TEST 
1 1 1 6 5  REWIND LTO TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR TAPE WRITE TEST 
11166 WRITE TAPE LTO 9 ( K E Y ( I ) r I = l t l 3 )  TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR TAPE WRITE TEST 
11167 END F I L E  L T O  TEST 
C * /* /*  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR ON-LINE P R I N T  TEST 
0 1 1 6 8  WRITE OUTPUT TAPE 8 1 9  3009 B L A N K , ( K E Y ( I ) P I = ~ ~ ~ ~ )  TEST 

C COMPUTE K = 8 9 4 9 2 9 1  AS HIGHEST POWER OF 2 WHICH D I V I D E S  N EXACTLY TEST 

C PUNCH AN0 WRITE CONTINGENT F , \ ILURE KEY AND P R I N T  I T  ON L I N E  T E S T  

1 8 3  
1 8 4  
1 8 5  
1 8 6  
1 8 7  
1 8 8  . 
1 8 9  
1 9 0  
1 9 1  . 
1 9 2  
1 9 3  
1 9 4  
1 9 5  
1 9 6  
197 
1 9 8  
1 9 9  
2 00 
2 0 1  
2 0 2  
2 0 3  
2 0 4  
2 0 5  
2 06 
2 07 
2 08 
2 0 9  
2 1 0  
2 1 1  
2 1 2  
2 1 3  
2 14 
2 1 5  
2 1 6  
2 1 7  
2 1 8  
2 1 9  
2 2 0  
2 2 1  
2 2 2  
2 2 3  
2 24 
2 2 5  
226 . 
2 2 7  
2 2 8  
2 2 9  
2 3 0  
2 3 1  
2 3 2  
2 3 3  
2 3 4  



C / * /  S I G N A L  COMMENT CARD TO B t G I N  NEW SHkET UNDER A U T O - L I S T I N G  PROGRAM TEST 
C READ FLAGIDIGI  TvKEY TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD R t A D  TEST 
0 0 5 0 0  READ 3 2 0 ,  (FLAG(I),I=1,18),(DIGIT(I),I=l,ll) TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD READ TEST 
0 0 5 0 1  READ 3 0 0 ,  C L O S E , ( K E Y I I ) r I = l r l 3 )  TEST 
C P R I N T  ON-LINE REQUEST TO CHECK TAPE MOUNTING AND ROLL UP P R I N T E R  TEST 
C a/*/* FOLLOWING INPUT-OUTPUT STATEMENT IS FOR ON-LINE P R I N T  TEST 
0 0 5 5 0  WRITE OUTPUT TAPE 8 1 9  3 7 0  TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  TEST 
0 0 5 5 1  WRITE OUTPUT TAPE 81,  3 8 0 ,  N P R I N T  TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  TEST 
00552  WRITE OUTPUT TAPE 81, 3 9 0  TEST 

DO 5 5 9  I = l r l O  TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  TEST 
0 0 5 5 9  WRITE OUTPUT TAPE 8 1 ,  4 4 0  TEST 
C PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE TEST 

PAUSE TEST 
C WRITE OLD KEY BOTH ON AND OFF L I N E  TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR O F F - L I N E  P R I N T  TEST 
0 0 5 9 8  P R I N T  3 0 0 ,  B L A N K , ( K E Y ( I ) t I = 1 , 1 3 )  TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR O N - L I N E  P R I N T  TEST 
0 0 5 9 9  WRITE OUTPUT TAPE 81,  3 0 0 ,  R L A N K , ( K E Y ( I ) , I = 1 , 1 3 )  TEST 
C (EXCEPT FOR N R U N = l )  READ TAPE IMAGE OF KEY TEST 

I F ( NRUN- 1 1 1400, 1 1 0 7 ~ 1 1 1 0 5 T E S T  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR TAPE READ TEST 
1 1 1 0 5  REWIND L T  I TEST 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR TAPE READ TEST 
11106 R E A D  TAPE L T I  9 ( L E Y ( I I r I = 1 , 1 3 )  TEST 
C CHECK K E Y  AND (EXCEPT FOR N R U N = l )  COMPARE TAPE IMAGE TEST 

1 1 0 7  DO 1111 1 x 1 9 1 2  TEST 
I F ( K E Y ( 1 ) )  1400, 14009 1 1 0 9 T E S T  

1109 I F J N R U N - 1 )  1109, 1 1 1 1 9  1 l l O T E S T  
1110 I F ( K E Y ( I ) - L E Y ( I ) )  1400, 1 1 1 1 9  1 4 0 0 T E S T  
1111 CONTINUE TEST 

C GENERATE I N T E N S  = 1 0 0 0 0 ~ 1 0 0 0 ~ 1 0 0 ~ 1 0 ~ 1  TEST 
I NTENS ( 1  I =10000 TEST 
DO 1114 1 ~ 1 9 4  TEST 

1114 I N T E N S ( I + l I = I N T E N S (  I)/10 TEST 

144 
1 4 5  
146 
1 4 7  
1 4 8  
149 
1 5 0  
1 5 1  
1 5 2  
1 5 3  
1 5 4  
1 5 5  
1 5 6  
1 5 7  
1 5 8  
1 5 9  
160 
1 6 1  
1 6 2  
1 6 3  
164 
1 6 5  
166 
1 6 7  
1 6 8  
169 
1 7 0  
1 7 1  
1 7 2  
1 7 3  
1 7 4  
1 7 5  
176 
1 7 7  
1 7 8  
1 7 9  
1 8 0  
1 8 1  
1 8 2  



C / * /  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 2 3 5  
TEST 2 3 6  C PREPARE KEY FOR GENERATED ( P A S S I N G )  PROGRAM 

MARKER = 1 TEST 2 3 7  
c CREATE DECIMAL FORM FOR KEY I N  S ( 0  AND SET TAPECD AND TAPEPR TEST 2 3 8  

NN=bl+2 TEST 2 3 9  
KEY ( 1 3 )  =NN*M TEST 2 4 0  
DO 1 1 8 4  1 ~ 1 9 1 3  TEST 241 
L E Y (  I ) = K E Y (  I )  TEST 2 4 2  
DO 1 1 8 0  J = 1 9 5  TEST 2 4 3  
K=LEY ( I ) / I N T E N S ( J )  TEST 2 4 4  
L = K + 1  TEST 2 4 5  
S ( I , J ) = D I G I T ( L )  TEST 2 4 6  

1180 L E Y ( I  1 = L E Y ( I ) - K * I N T E N S ( J )  TEST 2 4 7  
DO 1 1 8 3  J = l r 5  TEST 2 4 8  
I F ( S (  I , J ) - D I G I T ( l )  1 11849 1183, 1 1 8 4 T E S T  2 4 9  

1 1 8 3  S ( I , J ) = S L A N K  TEST 2 5 0  
1184  CONTINUE TEST 2 5 1  

DO 1187  1 ~ 1 9 5  TEST 2 5 2  
TAPECD(  I )=S(29 I )  TEST 2 5 3  

1187  T A P E P R ( I ) = S ( 3 r I )  TEST 2 5 4  



c / * /  S I G N A L  COMMENT CARD TO B k G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 2 5 5  
READ+COMPLETE,PUkCH NON-LOOP PROGRAMMING TEST 2 5 6  C 

C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD READ TEST 2 5 7  
01200  READ 3 2 0 ,  ( R ( l r J ) , J = l r 7 2 )  TEST 2 5 8  

I F ( R (  1 9 1  1-C) 1 2 0 4 9  1202, 1 2 0 4 T E S T  2 5 9  
1202 I F ( R (  1 , Z I - F )  1 2 0 0 ,  1 2 0 3 ,  1 2 0 0 T E S T  2 6 0  
1 2 0 3  I F ( ? (  1 9 3 ) - F I  1 3 0 0 ,  1 4 3 0 ,  1 3 0 0 T E S T  2 6 1  

C SORT CASES TEST 2 6 2  
1 2 0 4  I F ( I R ( l + 6 ) - 1 )  12’909 1 2 1 0 ,  1 2 0 5 T E S T  2 6 3  
1 2 0 5  I F ( I R ( 1 * 6 ) - 3 )  1 2 2 0 9  1 2 3 0 9  1 2 4 0 T E S T  2 6 4  

C CASE 1 TEST 2 6 5  
TEST 2 6 6  1210  DO 1 2 1 3  J = 1 * 5  
TEST 2 6 7  R ( l , J + 1 3 ) = S ( l t J )  

DO 1 2 1 3  1 ~ 1 9 1 2  TEST 2 6 8  
1213 S ( I * J ) = S ( I + l * J )  TEST 2 6 9  

GO TO 1 2 9 0  *TEST 270 
C CASE 2 TEST 2 7 1  

1 2 2 3  DO 1 2 2 2  1 ~ 1 ~ 3  TEST 2 7 2  
TEST 2 7 3  R (  I +  I + 1 8 ) = S (  1 3  t I + 2 )  

1 2 2 2  I?( 1 9  1 + 2 2  ) = s (  13  r I + 2 )  TEST 2 7 4  
GO T O  1290 TEST 2 7 5  

C CASE 3 TEST 2 7 6  
TEST 2 7 7  1 2 3 0  DO 1 2 3 1  1 ~ 1 9 3  

1 2 3 1  R ( 1 , 1 + 2 7 ) = T A P E C D ( 1 + 2 )  TEST 2 7 8  
GO TO 1290  

C CASE 4 
1 2 4 0  DO 1 2 4 1  1 x 1 9 3  
1 2 4 1  R I1  + I + 2 7  =TAPEPR ( 1+2 

1 2 9 0  R ( 1  9 6  )=BLANK 
C ALL CASES 

CLOSE=CLOSF+l  0 
C * / * / *  FOLLOWING I N P U  
0 1 2 9 5  WRITE OUTPUT TAPE 14 

GO T O  1 2 0 0  

TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 

-OUTPUT STATEMENT I S  FOR CARD PUNCH TEST 
3 3 0 ,  ( R ( l + J ) , J = 2 ~ 7 2 )  +CLOSE TEST 

TEST 

2 7 9  
2 8 0  
2 8 1  
2 8 2  
2 8 3  
2 8 4  
2 8 5  
2 8 6  
2 8 7  
2 8 8  



C / * /  S I G N A L  COMMENT CARD T O  B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 2 8 9  
C READ LOOP TEST 2 9 0  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD READ TEST 2 9 1  

TEST 2 9 2  0 1 3 0 0  READ 3 2 0 ,  ( R ( l , J ) r J = l r 7 2 )  
I F ( R I l * l ) - C )  1 3 0 2 ,  1 3 0 0 ,  1 3 0 2 T E S T  2 9 3  

C * /+ / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD READ TEST 2 9 4  
0 1 3 0 2  READ 3 2 0 ,  I S ( l , J ) , J = 1 , 7 2 )  TEST 2 9 5  

I F I S (  1 t l 1 - C )  1 3 0 4 ,  1 3 0 2 ,  1 3 0 4 T E S T  2 9 6  
1 3 0 4  I = O  TEST 2 9 7  

TEST 2 9 8  1 3 0 5  I= I+1  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD READ TEST 2 9 9  
0 1 3 0 6  READ 3 2 0 ,  ( T ( I , J ) , J = 1 , 7 2 )  TEST 3 0 0  

I F ( T (  111 1 - C )  1 3 0 5 ,  1 3 0 8 ,  1 3 0 5 T E S T  3 0 1  
1 3 0 8  I F ( T (  1 9 2 ) - F )  1 3 0 6 ,  1 3 2 0 ,  1 3 0 6 T E S T  3 0 2  

C EXPAND R * S  TEST 3 0 3  
TEST 3 0 4  
TEST 3 0 5  

1 3 2 0  DO 1 3 2 4  1 = 2 , L I M I T X  
DO 1 3 2 4  J = l r 7 2  
R ( I , J ) = R ( l , J I  TEST 3 0 6  
S I 1 9  J 1 =S( 1 9  J 1 TEST 3 0 7  

1 3 2 4  R ( I 9 1 7 ) = R I 1 , 3 7 )  TEST 3 0 8  
C CREATE E A S I C  COLUMN I N D I C I E S  I N  ( R ( , )  TEST 3 0 9  

DO 1 3 7 8  I = l r l O  TEST 3 1 0  
TEST 3 1 1  
TEST 3 1 2  

DO 1 3 3 8  J = 1 , 1 0  
K = l O * I + J - l O  
I F I K - L I M I T X )  1 3 3 4 ,  1 3 3 4 ,  1 3 4 0 T E S T  3 1 3  

1 3 3 4  I F ( 1 - 1 )  1 3 3 4 ,  1 3 3 2 ,  1 3 3 6 T E S T  3 1 4  
1 3 3 5  I F I J - 1 )  1 3 3 5 ,  1 3 3 8 ,  1 3 3 7 T E S T  3 1 5  
1 3 3 6  R ( K v 1 8 ) = D I G I T (  I) TEST 3 1 6  
1 3 3 7  R ( K I ~ ~ ) = D I G I T I J )  TEST 3 1 7  
1 3 3 8  CONTINUE TEST 3 1 8  

C SPREAD COLUMN I N D I C I E S  I N  R p S  TEST 3 1 9  
1 3 4 0  DO 1 3 4 7  I = l , L I M I T  TEST 3 2 0  

DO, 1 3 4 7  J = 1 , 3  TEST 3 2 1  
R I I + l , J + 3 2 ) = R I I  , J + 1 6 )  TEST 3 2 2  

TEST 3 2 3  R ( I + l , J + 4 7 ) = R (  I + 2 9 J + 1 6 )  
TEST 3 2 4  R (  1 + 1 9 J + 6 2 ) = R I  I + l r J + 1 6 )  
TEST 3 2 5  S ( I + l , J + 1 6 ) = R I  1 + 1 , J + 1 6 )  
TEST 3 2 6  S ( I + l r J + 3 2 ) = R I  1 + 1 9 J + 1 6 )  
TEST 3 2 7  1 3 4 7  S ( I + l r J + 4 7 ) = R (  I + l r J + 1 6 )  



C / * /  S I G N A L  COMMENT CARD T O  B t G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAN TEST 3 2 8  
C COMPLETE AND PUNCH LOOP PROGRAMMING FOR ROWS=1,2,3,---N TEST 3 2 9  

DO 1 3 9 0  IROW=l,N TEST 3 3 0  
C SPREAD ROW I N D I C I E S  I N  R r S  TEST 3 3 1  

DO 1 3 5 9  I Z l r L I M I T  TEST 3 3 2  
DO 1 3 5 9  J=1 ,3  TEST 3 3 3  
R ( I + l , J + l O ) = R I  I R O W + l , J + 1 6 )  TEST 3 3 4  
R ( I + l , J + 2 6 ) = R I I R O W + l , J + 1 6 )  TEST 3 3 5  
R I  I + l , J + 4 1 ) = R I  I R O W + l r J + 1 6 )  TEST 3 3 6  
R ( I + l , J + 5 6 ) = R ( I R O W  , J + 1 6 )  TEST 3 3 7  
S ( I + l r J + l O ) = R I I R O W + l , J + 1 6 )  TEST 3 3 8  
S ( I + l , J + 2 6 ) = R (  I R O W + 2 r J + 1 6 )  TEST 3 3 9  

1 3 5 9  S I I + l r J + 4 1 ) = R ( I R O W + l , J + 1 6 )  TEST 3 4 0  
C SPREAD ROW INDEX KEY I N  T TEST 3 4 1  

DO 1 3 7 5  J = l r 2  TEST 3 4 2  
T (  7 , J + 1 6 ) = R I 2 t J + l l )  TEST 3 4 3  
T I 1 3 , J + 1 6 ) = R ( 2 r J + l l )  TEST 3 4 4  
T I 4 9 J+11) =R I 2 cJ+11) TEST 3 4 5  
I F ( T ( 4 9 J+11) -BLANK ) 1 3 6 4 ,  1 3 6 3 ,  1 3 6 4 T E S T  3 4 6  

1 3 6 3  T ( 4 r J + l l ) = D I C I T ( l )  TEST 3 4 7  
1 3 6 4  T ( 11 9 J+11 ) = T  ( 4  r J + 1 1 )  TEST 3 4 8  

DO 1 3 6 6  1 ~ 1 3 9 1 5  TEST 3 4 9  
1 3 6 6  T (  I * J + 2 ) = T I 4 r J + l l )  TEST 3 5 0  

DO 1 3 6 8  I =  6910 TEST 3 5 1  
1 3 6 8  T I  I , J + 2 ) = T I 4 r J + l l )  TEST 3 5 2  

T ( 3 r J + 2 ) = T I 4 , J + l l )  TEST 3 5 3  
DO 1 3 7 5  K z 5 7 9 6 9 9 6  TEST 3 5 4  
L = J + K  TEST 3 5 5  
DO 1 3 7 3  1 ~ 5 9 1 3  TEST 3 5 6  

1 3 7 3  T ( 1 1 L ) = T ( 4 r J + l l )  TEST 3 5 7  
DO 1 3 7 5  I = B r l l  T E S T  3 5 8  

1 7 7 5  T I I I L ) = B L A N K  TEST 3 5 9  
C PUNCH TEST 3 6 0  

DO 1 3 8 2  I = l , N  TEST 3 6 1  
R ( 1+1,6)=BLANK TEST 3 6 2  
CLOSE=CLOSE+ l *O TEST 3 6 3  

C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD PUNCH TEST 3 6 4  
0 1 3 8 1  WRITE OUTPUT TAPE 14, 3 3 0 9  ( R ( I + l * J ) r J = 2 , 7 2 )  ,CLOSE TEST 3 6 5  

S I  I + 1 , 6 ) = B L A N K  TEST 3 6 6  
CLOSE=CLOSE+ l *O TEST 3 6 7  

C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD PUNCH TEST 3 6 8  
0 1 3 8 2  WRITE OUTPUT TAPE 14, 3 3 0 9  ( S ( I + l r J ) , J = 2 9 7 2 )  ,CLOSE TEST 3 6 9  

DO 1 3 8 5  1 ~ 1 9 1 5  TEST 3 7 0  
T I  I 9 6  )=BLANK TEST 3 7 1  
CLOSE=CLOSE+l  e 0  TEST 3 7 2  

C * /* /*  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR CARD PUNCH TEST 773 
0 1 3 8 5  WRITE OUTPUT TAPE 14, 3 3 0 ,  ( T ( I , J ) r J = 2 t 7 2 )  ,CLOSE TEST 3 7 4  

1 3 9 0  CONTINUE TEST 3 7 5  
GO TO 1 2 0 0  TEST 3 7 6  



C / * /  S I G N A L  CONMENT CARD TO B t G I N  NtW SHEET UNDLK A U T O - L I S T I N G  PKUbKAM 

C ERROR ALARMS 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  

. 0 1 4 0 0  WRITE OUTPUT TAPE 8 1 ,  3 4 0  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  
0 1 4 0 1  WRITE OUTPUT TAPE 8 1 ,  3 5 0  

C T E R M  I NAL ALARMS 
C * / * / *  FOLLOWING INPUT-OUTFUT STATEMENT I S  FOR ON-LINE P R I N T  
0 1 4 1 0  \ d P I T E  OUTPUT TAPE 8 1 ,  360  
C P R I N T  KEY DATA 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  
0 1 4 2 0  WRITE OUTPUT TAPE 8 1 ,  3 0 0 ,  B L A N K , ( K E Y ( I ) r I = 1 , 1 3 l  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  
0 1 4 2 1  WRITE OUTPUT TAPE 8 1 ,  3 0 0 ,  B L A N K , ( L E Y ( I ) , I = 1 , 1 3 )  

C SUCCESSFUL GENERAT I ON 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-L INE P R I N T  
0 1 4 3 0  WRITE OUTPUT TAPE 8 1 ,  4 0 0 ,  NRUN,NvM 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-L INE P R I N T  
0 1 4 3 1  WRITE OUTPUT TAPE 8 1 1  4 1 0 1  NPRINT 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-L INE P R I N T  
0 1 4 3 2  WRITE OUTPUT TAPE 8 1 ,  4 2 0  
C P R I N T  ON-LINE STATEMENT OF COMPLETION AND R O L L  UP PRINTER 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  
0 1 4 4 0  WRITE OUTPUT TAPE 8 1 ,  4 3 0  
C ***** END F I L E  ON PUNCH TAPE ***** END F I L E  ON PUNCH TAPE ***** 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR CARD PUNCH 
0 1 4 4 3  END F I L E  14 

C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  
0 1 4 4 5  WRITE OUTPUT TAPE 8 1 ,  4 4 0  
C PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE 

- c  ALARMS 

GO TO 1 4 2 0  

GO TO 1 4 4 0  

DO 1445 I = l r l O  

PAUSE 
CALL SYSTEM 

TEST 3 7 7  
TEST 378 
TEST 3 7 9  
T E S T  3 8 0  
TEST 3 8 1  
TEST 3 8 2  
TEST 3 8 3  
TEST 3 8 4  
TEST 3 8 5  
TEST 3 8 6  
TEST 3 8 7  
TEST 3 9 8  
TEST 3 8 9  
TEST 3 9 0  
TEST 3 9 1  
TEST 3 9 2  
TEST 3 9 3  
TEST 3 3 4  
TEST 3 9 5  
TEST 3 9 6  
TEST 3 9 7  
TEST 3 9 8  
TEST 3 9 9  
TEST 400  
TEST 4 0 1  
TEST 4 0 2  
TEST 4 0 3  
TEST 4 0 4  
TEST 4 0 5  
TEST 4 0 6  
TEST 4 0 7  
TEST 4 0 8  
TEST 4 0 9  
TEST 4 1 0  
TEST 4 1 1  
TEST 4 1 2  



C /* /  S I G N A L  COMMENT CARD TO B t G I N  NEW S H t E T  UNDER A U T O - L I S T I N G  PROGRAM TEST 413 

LOAD BATCH TEST 415 
TRA TEST 416 

CFLAG DATA DECK - ( 0 1 2 3 4 5 6 7 8 9  1 -  REPLACE THE NEXT ( K E Y )  CARD FOR EACH RUNTEST 417 
1 9999 15 16 1 1 2 1 8 3 2  1 3  1 7 T E S T  416 
c COMPOSITION OF PRECEDING ( K E Y )  CARD I S  D E T A I L t D  BkLOw TEST 4 1 9  
C A L L  COMMENT CARDS ARE IGNORED BY GENERATOR EXCEPT SOME WHICH SERVETEST 4 2 0  
C AS FLAGS BY V I R T U E  OF ( F )  I N  COL 2 ( T E R M I N A L  F L A G  HAS F I N  COL 3 ) T E S T  4 2 1  
C 1 S T  FLAG = DATA DECK HEADER TEST 422 
C 2ND FLAG = LOOP B E G I N N I l v G  TEST 423 
C 3RD FLAG = LOOP E N D I N G  TEST 4 2 4  
C 4 T H  FLAG = T E R M I N A L  F L A G  TEST 425 
C COMPOSITION OF KEY CARD AS FOLLOWS TEST 426 
C c OL 1 =  = D I G I T  1 FOR PAGE ADVANCE I N  P R I N T I N G  TEST 427 
C COLS 2- 6 NFLAG = 9999 TO BE D I S T I N C T  FROM STATEMENT NUMBERSITEST 428 
C COLS 7-12 = NTAPE = NUMBER OF TAPE HOLDING COPY OF KEY TEST 4 2 9  
C COLS 1 3 - 1 8  = N P R I N T  = NUMBER OF TAPE C O N T A I N I h G  OUTPUT FOR P R I N T E R T E S T  430  
C COLS 19-24 = MAYBE = FOR P O T E N T I A L  S P E C I A L  USE TEST 431 
C COLS 25-30 = NRUN = RUN NUMBER TEST 432 
C COLS 31-36 = MARKER = ( 1 )  FOR RUN COMPLETED OR ( 2 )  FOR F A I L U R E  TEST 433 
C COLS 37-42 = NOUSE = ( 1 )  FOR NO M = l  F A I L U R E S  OR ( 2 )  OTHERWISE TEST 4 3 4  
C COLS 43-48 = N = NUMBER OF I N T E R I O R  G R I D S  PER BLOCK S I D E  TEST 4 3 5  
C COLS 49-54 = M = NUMBER OF BLOCKS PER S I D E  OF TOTAL ARRAY TEST 436 
C COLS 55-60 = I T X P  = T I M E  COlrTROL PARAMETER - SEE BELOW TEST 437 
C COLS 61-66 = I T C T  = NUMBER OF BLOCK I T E R A T I O N S  -SEE BELOW TEST 438 
C COLS 67-72 = L E V E L  = POWER OF 2 SEPARATING G R I D  FROM BOUhDARY TEST 439 
C COLS 73-60 = CLOSE = NUMBER OF T I M E S  G R I D S  L I E  W I T H I N  TOLERANCE TEST 440  
C I T C T  = ( ( Z + + I T X P ) / ( M * M ) ) / ( N * N )  TEST 441 
C NUMBER OF G R I D S  REPLACED = I T C T * ( M * P ) * ( N * N ) T E S T  442 

END TEST 4 1 4  . 



C /* /  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 443 
C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

MAJOR BLOCK 

1 
2 
3 

NN=N+2 
NN+1 
NN+2 
NN+3 

2*NN 

* 

* 
* 
* 
* 
* 
* 

( M - 1 )  *"+I 
( M - 1 )  *NN+2 
( M - 1 )  *NN+3 

M*NN 
+t 

STORAGE D I S P L A Y  

1 1  
1 2  
1 3  

1 N  
2 1  
2 2  
2 3  

2 NN 

* *  

* *  
* *  
* *  
* *  
* *  
* *  
M 1  
M 2  
M 3  

M NN 
i t *  

1 2 3 * Z  ETC AS AT L E F T  
111*1222*2*****MMM*M 
123*2123*2*** * *123*2  

XXXXXXXXXX*+"**XXXXX 
x x x  x *  *x x 
X l X X 2 X *  * X M X  
x x x  x *  *x x 
x x x x x x x x x x * * * * + x x x x x  
x x x x x x x x x x * * * * * x x x x x  
x x x  x *  *x x 
XM+lXXM+2 X *  *X2*MX 
x x x  x *  *X  x 
x x x x x x x x x x * * * * * x x x x x  
*******9********+*** 

* ** ** ?+* * 
3 ** *+ +* * 
9 ** ** ** * 
***********+******** 
x x x x x x x x x x * * * * * x x x x x  
x x x  x *  x x  
x x x  x *  XM*MX 
x x x  X"  x x  
x x x x x x x x x x * * * * * x x x x x  

COLUMNS AT L E F T  SHOW 

TEST 
TEST 

MAJOR COL INDEX Z TEST 
BLOCK COL INDEX DENOTESTEST 
LOCAL COL INDEX NN=N+2TEST 

TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 

X DENOTES BOlJNDARY TEST 
* SHOWS T R A N S I T I O N  TEST 

TEST 
TEST 

NUMBERS SHOWN I N  BLOCKS TEST 
I N D I C A T E  BLOCK SEQUENCE TEST 

TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 

( LOCAL ROW INDEX AT R I G H T  TEST 
( BLOCK ROW INDEX I N  CENTERTkST 
( MAJOR ROW INDEX AT L E F T  TEST 

444 
445 
446 
447 
448 
4 4 9  
450  
4 5 1  
4 5 2  
4 5 3  
4 54 
4 5 5  
4 56 
4 57 
458 
4 5 9  
460 
4 6 1  
462 
463 
464 
465 
466 
467 
4 58 
469 
47Q 
471 
472 
473 



C /*/  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 4 7 4  
C A D M I N I S T R A T I O N  - DIMENSIONS EQUIVALENCESIFORMATS TEST 4 7 5  
C D I M E N S I O N  OF T ( 9 )  I S  SET BY GENERATOR A T  T I Y p Y )  FOR Y=M*NN=M*(N+2)TEST 476 

Z D I M E N S I O N  T (  9 TEST 477 
D I MENS I ON KEY ( 1 3  1 TEST 4 7 8  
EQUIVALENCE ( K E Y (  1 ) V N F L A G  1 TEST 479 

TEST 4 8 0  EQUIVALENCE ( K F Y (  2 ) v N T A P E  
TEST 4 8 1  EQUIVALENCE ( K E Y (  3 ) q N P R I N T )  
TEST 4 8 2  EQUIVALENCE ( K E Y  ( 4 ,MAYBE 1 

EQUIVALENCE ( K E Y  ( 5 1 ,NRUN TEST 4 8 3  
EQUIVALENCE ( K E Y (  61,MARKER) TEST 4 8 4  
EQUIVALENCE ( K E Y  ( 7 ,NOUSE TEST 4 8 5  
EQUIVALENCE ( K E Y (  81,N TEST 486 

TEST 4 8 8  EQUIVALENCE ( K E Y  (10 1 9  I T X P  
EQUIVALENCE ( K E Y ( l l ) , I T C T  TEST 4 8 9  
EQUIVALENCE ( K E Y ( 1 2 ) r L E V E L  TEST 490 

TEST 491 EQUIVALENCE ( K E Y ( 1 3 )  ,CLOSE 
TEST 4 9 2  

3 1 0  FORMPT(8F15 .9 )  TEST 4 9 3  
3 2 0  FORMAT( Z l H l T H I S  RUN WRITES T A P E I 3 1 2 3 H  FOR NEXT GENERATOR RUN) TEST 494 
3 3 0  FORMAT( 21H T H I S  RUN WRITES T A P E I 3 1 2 2 H  FOR O F F - L I N E  P R I N T I N G )  TEST 4 9 5  
3 4 0  FORMAT(52H PAUSE TO CHECK TAPE MOUNTING - THEN PUSH START 1 TEST 496 

3 6 0  FORMAT( 43H KEY CARD I S  PUNCHED AND IS WRITTEN ON TAPE131  TEST 4 9 8  
3 7 0  FORMAT( 40H OUTPUT FOR O F F - L I N E  P R I N T I N G  IS ON TAPE131  TEST 499 
3 8 0  FORMAT(55H PAUSE TO DISMOUNT TAPES, THEN PUSH START TO GET OFF ) T E S T  5 0 0  

TEST 5 0 1  3 9 0  FORMAT( 1H 
400 FORMAT(1H 1 5 9 1 1 1 6 , F 8 . 0 )  TEST 5 0 2  

EQUIVALENCE ( K E Y (  9 ) r M  TEST 4 8 7  

3 0 0  F O R M A T ~ l H 1 I 5 ~ 1 l I 6 ~ F B ~ O )  

3 5 0  FORMAT( 3OHlSOLUTION I S  COMPLETED FOR RUN139  5H9 N '139 5 H 1  M z I 3 ) T E S T  4 9 7  



C / * /  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 5 0 3  
C P R E L I M I N A R Y  - ALL BUT TWO (BELOW) KFY VALUES ARE SET BY GENERATOR TEST 5 0 4  

l r \ lFLAG = TEST 5 0 5  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR TAPE WRITE TEST 5 0 6  

l N T A P E  = TEST 5 0 7  

1 NPR I N T =  TEST 5 0 9  
l M A Y 6 E  = TEST 5 1 0  
l N R U N  = TEST 5 1 1  
1 MARKER = TEST 5 1 2  
l N O U S E  = TEST 5 1 3  

TEST 5 1 4  
- TEST 5 1 5  

1 N  
1 M  
l I T X P  = TEST 5 1 6  
l I T C T  = TEST 5 1 7  
l L E V E L  = TEST 5 1 8  

C CLOSE I S  I N I T I A L I Z E D  LATER TEST 5 1 9  
C I T C T  I S  I N I T I A L I Z E D  LATER TEST 5 2 0  
C P R I N T  ON-LINE R E Q U t S T  TO CHECK T A P t  MOUNTIRG AND ROLL UP P R I N T E R  TEST 5 2 1  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  TEST 5 2 2  
0045'3 \nlRITE OUTPUT TAPE 8 1  9 3 2 0 ,  NTAPE TEST 5 2 3  
C * /+ / *  FOLLOWING IhPUT-OUTPUT STATEMENT I S  FOR O N - L I N E  P R I N T  TEST 5 2 4  
0 0 4 5 1  WRITE OUTPlJT TAPE 81,  330, N P R I N T  TEST 5 2 5  
C * /* /*  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR O N - L I N E  P R I N T  TEST 5 2 6  
0 0 4 5 2  WRITE OUTPUT TAPE 819 3 4 0  TEST 5 2 7  

DO 4 5 5  K K = l r 1 0  TEST 5 2 8  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR O N - L I N E  P R I N T  TEST 5 2 9  
0 0 4 5 5  WRITE OUTPUT TAPE 81, 390  TEST 5 3 0  
C PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE TEST 5 3 1  

PAUSE TEST 5 3 2  
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR O F F - L I N E  P R I N T  TEST 5 3 3  
0 0 4 5 8  P R I N T  400 9 ( K E Y ( I ) , I = 1 , 1 3 )  TEST 5 3 4  
c' * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  TEST 5 3 5  
D O 4 5 9  WRITE OIJTPUT TAPE 81, 400 9 ( K E Y ( I ) , I = 1 , 1 3 )  TEST 5 3 6  

C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR O F F - L I N E  P R I N T  S P C L a T E S T  5 0 8  

- - 
- 



c / * /  
C 

C 

C 
5 5 0  

5 8 0  
590 

C 
C 
C 

690 

6 9 5  
6 96 

C 
C 

C 
C 
C 

C 

C 

C 

S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 
I N I T I A L I Z A T I O N  OF STORAGE AND COUNTERS TEST 
NN=N+2 TEST 
MM=M*M TEST 
DO 5 9 0  I M = l * M  TEST 
DO 5 9 0  J M = l r M  TEST 
DO 5 9 0  I O = l * N N  TEST 
DO 5 9 0  JO=l ,NN TEST 
I N = (  I M - 1  )*"+IO TEST 
J N = ( J M - l ) * N N + J O  TEST 
SET EACH ( I N T E R I O R  AND BOUNDARY) G R I D  VALUE A T  1+(1/2)**1 TEST 
T (  IN ,JN)=1.5  TEST 
RESET EACH BOUNDARY VALUE AT ----------------- 1 + ( 1 / 2 ) * * ( L E V E L + 1 )  TEST 
DO 590 K K Z l g L E V E L  TEST 
IF((IO-l)*(JO-I)*(NN-IO)*(NN-JO)) 5 5 0 9  5 8 0 ,  5 9 0 T E S T  
T ( I N I J N ) = O . ~ + T ( I N * J N ) / ~ . O  TEST 
CLOSE=O TEST 
CLOSE WILL COUNT THE NUMBER O F  T I M E S  A COMPUTED VALUE FOR I N T E R I O R T E S T  

G R I D S  I S  EQUAL TO OR BELOW l + ( l / Z ) * * L E V E L - W I T H I N  ( 1 / 2 ) * * ( L E V E L + l ) T E S T  

I TCT= 1 TEST 
DO 690 K K = l g I T X P  TEST 
I TCT= I T C T + I T C T  TEST 
I T C T = ( I T C T / V M ) / ( N * N )  TEST 
I F ( 1 T C T - 1 )  6959 6969 6 9 6 T E S T  
I T C T = l  TEST 
CONTINUE TEST 
I T C T  E S T A B L I S H E S  THE NUMBER OF I T E R A T I O N S  OVER THE k N T I R E  ARRAY OFTEST 

MM BLOCKS TEST 
T O L E R = 2 . 0 * T ( l * l ) - l . O  TEST 
TOLER = TOLERANCE VALUE OF l + ( l / Z ) * * L E v E L  TEST 
CONTROL TEST 
I T E R A T E  MM BLOCK I T E R A T I O N S  I T C T  T I M E S  TEST 
DO 9000 I T E R Z l r I T C T  T E S T  
I T E R A T E  M SETS O F  M BLOCK I T E R A T I O N S  I N T O  BLOCKS ALONG ROWS I M  TEST 
DO 9000 I M = l * M  TEST 
I N = (  I M - 1  ) *NN+ l  TEST 
I T E R A T E  M BLOCK I T E R A T I O N S  I N T O  BLOCKS COL J M  ON BLOCK ROW I M  TEST 
DO 9000 J M = l * M  TEST 
JO= J N  TEST 
JNm ( J M - 1 )  *NN+1 TEST 
S E T T I N G S  OF I O  AND J O  ARE INCORRECT ONLY FOR JM=2 AND I M = J M = I T E R = l T E S T  

OF THE F I N A L  SOLUTION OF A L L  I N T E R I O R  G R I D S  EQUAL TO BOUNDARY. TEST 

I F  (JM-2  1 
8 5 0  I F ( ( I M - l ) + ( I T E R - l ) )  
860 IO=IN 

8 8 0  CONTINUE 
J O z 1  0 

C J O  = INDEX OF F I R S T  
C IO = INDEX OF F I R S T  
C J N  = INDEX O F  F I R S T  
C I N  = INDEX O F  F I R S T  
C I T E R A T E  

850 
850 9 

BOUNDARY) COL OF OLD BLOCK 

BOUNDARY) COL OF NEW BLOCK 
BOUNDARY) ROW O F  NEW BLOCK 

BOUNDARY) ROW OF OLD BLOCK 

5 37 
5 38  
5 39 
5 4 0  
5 4 1  
5 4 2  
5 4 3  
5 44 
5 4 5  
5 46 
5 4 7  
5 4 8  
5 49 
5 5 0  
5 5 1  
5 5 2  
5 5 3  
5 54 
5 5 5  
5 56 
5 5 7  
5 5 8  
5 59 
5 60 
5 6 1  
5 62 
5 6 3  
5 64 
5 6 5  
5 66 
5 6 7  
5 68 
5 6 9  
5 7 0  
5 7 1  
5 72 
5 73 
5 74 
5 7 5  
5 76 
5 77 
5 78 

8609 8 8 0 T E S T  5 7 9  
8 6 0 9  8 8 0 T E S T  5 8 0  

TEST 5 8 1  . 
TEST 5 8 2  
TEST 5 8 3  
TEST 5 8 4  
TEST 5 8 5  
TEST 5 8 6  
TEST 5 8 7  
TEST 5 8 8  



C / * /  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 
CF DATA DECK FOR GENERATOR - RECURRING PROGRAMMIkG B E G I N N I N G  TEST 
C GENERATOR REPEATS A L L  T H I S  PROGRAMMING N T I M E S  TEST 
C GENERATOR REPEATS NEXT TWO STATEMENTS N T I M E S  ( T O T A L  OF N*Y T I M E S I T E S T  

T ( I N  ,JN ) =  T ( I N  rJN ) + T I 1 0  , J O  ) + T ( I N  ,JN 1 TEST 
T ( I N  r J N  ) = ( T ( I O  ,JO ) + T ( I N  r J N  ) ) / 4 . @  TEST 
K K = J N - 1  TEST 
KW=KK+NN TEST 

1 1 K A = K K + l  TEST 
C REPEAT LOOP AS LONG AS CLOSENESS C O N D I T I O N  F A I L S  EXCEPT FOR KK=JN TEST 

DO 1 4 KK=KA*KW TEST 
I F  (KK-KW 1 1 2 9  1 99 1 l T E S T  

1 2 I F ( K K - J N )  1 2 ,  1 69 1 3 T E S T  
1 3 I F (  ( T ( I N +  r K K ) - T O L E R ) )  1 59 1 5 9  1 4TEST 
1 4 CONTINUE TEST 
1 5 CLOSE=CLOSE+l.O TEST 
1 6 K A = K K + l  TEST 

C REPEAT LOOP AS LONG AS CLOSENESS C O N D I T I O h  OOtS NOT F A I L  TEST 
DO 1 8 KKZKAIKW TEST 
I F ( K W - K K  1 1 6 9  1 9 9  1 7 T E S T  

1 7 I F ( - ( T ( I N +  g K K ) - T O L E R ) )  1 1 9  1 8 9  1 8 T E S T  
1 8 CLOSE=CLOSE+leO TEST 
1 9 CONTINUE TEST 

CF DATA DECK FOR GENERATOR - RECURRING PROGRAMMING ENDING TEST 
C K A  = F I R S T  (BOUNDARY) I N D E X  FOR TOLERANCE SEARCH TEST 
C K K  = INDEX ( V A R I A B L E )  VALUE FOR TOLERANCE SEARCH TEST 
C KW = F I N A L  (BOUNDARY) INDEX FOR TOLERANCE SEARCH TEST 

5 8 9  
5 9 0  
591  
5 92 
5 93 
5 9 4  
595 
5 96 
5 9 7  
5 98 
5 99 
6 00 
6 0 1  
6 0 2  
6 03 
6 0 4  
605 
6 06 
6 07 
608 
6 09 
610 
6 1 1  
6 12 
613 
6 14 
6 15 



C /*/ S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM TEST 6 1 6  
C TERM I NAT I O N  TEST 6 1 7  
C FOLLOWING CONTINUE STATEMENT TERMINATES OVERALL BLOCK- ITERATION TEST 6 1 8  
9000 CONT I NUE 

C REWIND TAPES AND P R I N T  AND WRITE KEY 
C +/* /*  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR TAPE WRITE 
190013REW I N D  LTO 
C + / * / +  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR O F F - L I N E  P R I N T  
290024REW I ND L T P  
C + /+ /+  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR TAPE WRITE 
1 9 0 0 3 3 W R I T E  TAPE LTO 9 ( K E Y ( K K ) , K K = l r l 3 )  
C + / * /+  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR OFF-L INE P R I N T  
2 9 0 0 4 4 W R I T E  OUTPUT TAPE LTP,  3009 ( K E Y I K K ) , K K = l p l 3 )  
C WRITE MAJOR DIAGONALS 

KW=NN*M 
DO 9 1 0 0  K K = l r K W  

9100 T ( l , K K ) = T ( K K * K K )  
DO 9 2 0 0  K A x l p N N  
KW=NN* ( M - 1  j +KA 

C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR O F F - L I N E  P R I N T  

C TERMINATE TAPES AND PUNCH KEY CARD 
C */* /*  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR TAPE WRITE 
1 9 3 0 0 3 E N D  F I L E  LTO 
C * /* /+ FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR O F F - L I N E  P R I N T  

2 9 2 0 0 4 W R I T E  OUTPUT TAPE LTPI  310,  ( T ( 1 9 K K ) , K K r K A , K W I N N )  

TEST 6 1 9  
TEST 6 2 0  . 
TEST 6 2 1  
TEST 6 2 2  

TEST 6 2 4  
TEST 6 2 5  
TEST 6 2 6  

TEST 6 2 8  
TEST 6 2 9  
TEST 6 3 0  
TEST 6 3 1  
TEST 6 3 2  
TEST 6 3 3  
TEST 6 3 4  

SPCLeTEST 6 3 5  
TEST 6 3 6  
TEST 637 
TEST 6 3 8  
TEST 6 3 9  

SPCLoTEST 6 2 3  . 

SPCLo TEST 6 2 7  

SPCLoTEST 640 
2 9 3 0 1 4 E N D  F I L E  L T P  
C * /*/+ FOLLOWING INPUT-OUTPUT STAT-EMENT IS FOR CARD PUNCH 
0 9 3 0 9  WRITE OUTPUT TAPE 1 4 9  3009 ( K E Y ( K K ) * K K = 1 9 1 3 )  
C ***** END F I L E  ON PUNCH TAPE ***** END F I L E  ON PUNCH TAPE ***** 
C * /* /*  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR CARD PUNCH 
0 9 3 1 0  END F I L E  1 4  
C P R I N T  ON-LINE STATEMENT OF COMPLETION AND R O L L  UP PRINTER 
C + / * /+  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-L INE P R I N T  
0 9 4 0 0  WRITE OUTPUT TAPE 8 1 ,  3 5 0 9  NRUNIN~M 
C + / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-L INE P R I N T  
0 9 4 0 2  WRITE OUTPUT TAPE 8 1 ,  3 6 0 9  NTAPE 
C * / + / a  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-L INE P R I N T  
0 9 4 0 3  WRITE OUTPUT TAPE 8 1 9  3 7 0 9  NPRINT 
C * / * / *  FOLLOWING INPUT-OUTPUT STATEMENT I S  FOR ON-LINE P R I N T  
(29405 WRITE OUTPUT TAPE 8 1 9  3 8  0 

C * / * /+  FOLLOWING INPUT-OUTPUT STATEMENT IS FOR ON-L INE P R I N T  
0 9 4 0 7  WRITE OUTPUT TAPE 819 3 9 0  

DO 9 4 0 7  K K = l r l O  

TEST 6 4 1  
TEST 6 4 2  
TEST 6 4 3  
TEST 6 4 4  
TEST 6 4 5  
TEST 6 4 6  
TEST 6 4 7  
TEST 6 4 8  
TEST 6 4 9  
TEST 650  
TEST 6 5 1  
TEST 6 5 2  
TEST 6 5 3  
TEST 6 5 4  
TEST 6 5 5  
TEST 6 5 6  
TEST 6 5 7  
TEST 6 5 8  

C PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE PAUSE TEST 6 5 9  
PAUSE TEST 660 
C A L L  SYSTEM TEST 6 6 1  
END TEST 6 6 2  

CFF DATA DECK FOR GENERATOR - TERMINAL. FLAG TEST 6 6 3  
REMARK END OF RUN TEST 6 6 4  



C / * /  S I G N A L  COMMENT CARD TO B k G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
JO R 
FOR 

D I M E N S I O N  T (  8 0 ,  80) 
D I M E N S I O N  KEY ( 1 3  
EQUIVALENCE ( K E Y  ( 1 )  r N F L A C  
EQUIVALENCE ( K E Y (  2 ) r N T A P E  1 
EQUIVALENCE ( K E Y (  3 ) , N P R I N T )  
EGUIVALFNCE ( K F Y (  41,MAYRF 1 
EOUIVALENCF ( K F Y  ( 5 .NRUI\l 1 
FQUIVALFNCF ( K F Y (  6 ) p M A R K E R )  
EQUIVALENCE ( K E Y (  7),NOIJ?E 1 
EQUIVALENCE ( K E Y (  8 ) 9 N  ) 

EQUIVALENCE ( K E Y (  9 )  ,M 1 
EQUIVALENCE ( K € Y ( l O ) * I T X P  1 
EQUIVALENCE ( K E Y ( l l ) * I T C T  
EQUIVALENCE ( K E Y ( 1 2 1 , L E V E L  
EQUIVALENCE ( K E Y ( 1 3 ) r C L O S E  

300  F O R M A T ( l H l I 5 ~ 1 1 I 6 r F 8 ~ 0 )  
110  FORMAT(RF15.9)  
3 2 0  FORMAT( 2 1 H l T H I S  RUN WRITES T A P E I 3 9 2 3 H  FOR NEXT GENERP.TGR 9 U K )  
3 3 0  FORMAT( 2 1 H  T H I S  RUN WRITES T A P F I 3 r 2 2 H  FOR O F F - L I N E  P R I N T I N G )  
1 4 0  F O R M A T ( 5 2 H  PAUSE TO CHECK T 4 P E  MOlJNTING - THEN PUSH START 1 
3 5 0  FORMAT( 3 0 H l S O L U T I O N  I S  COMPLETED FOR RUN139 5H9 N = I 3 9  5H9 M = I 3 1  
360 FORMAT( 4 3 H  K E Y  CARD I S  PUNCHED AND I S  WRITTEN ON T A P E 1 3 1  
370  FORMAT( 4 0 H  OUTPUT FOR O F F - L I N E  P R I N T I N G  I S  ON T A P E 1 3 1  
380  F O R M P T ( 5 5 H  PAUSE TO DISMOUNT TAPES, THEN PUSH S T A R T  TO GET OFF 
3 9 0  FORMAT( 1 H  
4 0 0  FORMA T ( 1 H I 5 9 1 1 I 6  9 F8 0 

NFLAG = 9999 
NTAPE = 1 5  
N P R I N T =  16 
MAYBE = 1 
NRUN = 2 
MARKER= 1 
NOUSE = 1 

8 N '  
8 M 

I T X P  = 13  
I T C T  = 1 
L E V E L  = 7 

- - 
- - 

0450  WRITE OUTPUT TAPE 81, 
0 4 5 1  W R I T E  OUTPUT TAPE 81, 
0452  WRITE OUTPUT TAPE 81, 

DO 4 5 5  K K = l r l O  
0 4 5 5  W R I T E  OUTPUT TAPE 81, 

PAlJSE 
3 9 @  

1. I 

2 .  
3 .  
4 .  
5 .  
6 .  
7 .  

9 .  
10. 
11. 
1 2  . 
13.  
1 4  
1 5  . 
16 .  
17. 
1 8  . 
19 . 
2 0 .  
21. 
2 2  . 
2 3  . 
2 4 .  
2 5 .  
2 6 .  
2 7  
2 8  
2 9  
30. 
31.  
3 2 .  
3 3  . 
3 4 .  
3 5 .  
36.  
3 7 .  
3 8 .  
39 . 
40. 
41. 
4 2  
4 3 .  
4 4  . 

a. 



C / * /  SIGNAL COMMENT CARD TO BEGIN NEW SHEET UNDER AUTO-LISTING PROGRAM 
0458 P R I N T  400 s 
0 4 5 9  WRITE OUTPUT TAPE 8 1 s  400 s 

NN=N+2 
MM=M*M 
DO 590 IHflsM 
DO 590 JMSlsM 
DO 590 1 0 ~ 1 s "  
DO 590 JOZlvNN 
I N = (  I M - 1  )WN+!O 
JN= ( JM-1) *NN+JO 
T ( 1 N s J N ) ~ l r 5  

5 5 0  DO 990 K K = l g L E V E L  
I F ( f I O - 1 ) * ( J O - l ) * ( N N - I O ) + ( " - J O ) )  

5 8 0  T ( I N s J N ) ~ O . 5 + T I I N ~ J N ) / 2 . 0  
590 CLOSE=O 

I TCT= 1 
DO 690 K K n l s I T X P  

690 I TCT= I TCT+I TCT 
I T C T = (  I T C T / M M ) / ( N + N )  
I F ( I T C T - 1 )  

695 I f C T t l  
696 CONTINUE 

T O C E R ~ 2 ~ O + T ( l ~ l ) - l ~ O  
DO 9000 I T E R = l s I T C T  
DO 9000 I M z l r M  
I N = (  I M - l I + N N + l  
DO 9000 J M r l r M  
JO= JN 
JFlr(JM-1 )*NN+l  
I F ( J U - 2 )  

8 5 0  I F ( ( I M - l ) + ( I T E R - l )  
860 I O = l N  

880  CONTINUE 
JO-1 0 

5 5 0  9 

695 e 

8 5 0 s  
850s 

580s 590 

6969 696 

860, 8 8 0  
860, 8 8 0  

45 
46 
47. 
48 
49 
5 0 .  
5 1 .  
5 2 .  
5 3 .  
5 4  . 
5 5 .  
56. 
57. 
58. 
59. 
60. 
6 1  
62. 
63. 
6 4  
65. 
660 
67. 
6 8 .  
69. 
70 
71 
72 
73. 
74. 
75. 
76 
77 
78. 



C / * /  SIGNAL COMMENT C A R D  TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PRGGRAM 
T ( I N +  I r J N +  1 ) =  T ( I N +  19JN ) + T ( I O +  I r J O +  2 ) + T ( I N  r J N +  1 )  79 .  
T ( I N +  l r J N +  l ) = ( T ( I O +  2,JO+ l ) + T ( I N +  1 9 J N +  1 ) ) / 4 . 0  Rn. 
T f I N +  l * J N +  2 ) =  T ( I N +  1 9 J N +  1 ) + T ( I O +  1 , J O +  3 ) + T ( I N  ,JN+ 2 )  8 1  
T f I N +  1,JN+ 2 ) = ( T ( I O +  2 9 J O +  2 ) + T ( I N +  1 9 J N +  2 ) 1 / 4 . 0  8 2  
T f I N +  l r J N +  3 ) =  T f I N +  1,JN+ 2 ) + T ( I O +  1,JO+ 4 ) + T ( I N  ,JN+ 3 )  8 3  
T ( I N +  1,JN+ 3 ) = ( T ( I O +  2 r J O +  3 ) + T ( I N +  1 9 J N - +  3 ) ) / 4 . O  8 4  
T ( I N +  l ,JN+ 4 ) =  T ( I N +  1 9 J N +  3 ) + T ( I O +  1 , J O t  5 : + T ( I N  rJN+ 4 )  6 5 . 
T ( I N +  19JN+ 4 ) = ( T ( I O +  29JO+ L ) + T ( I N +  1,JN+ 4))/4.O 8 6  0 

T ( I N +  1,JN+ 5 ) =  T ( I N +  1,JN+ 4 ) + T ( I O +  19JO+ 6 ) + T ( I N  pJN+ 5) 8 7 .  
T ( I N +  1 r J N +  5 ) = ( T ( I O +  29JO+ 5 ) + T ( I N +  1,JN+ 5 ) ) / 4 . O  8 8 .  
T ( I N +  l r J N +  6 ) ~ -  T ( I N +  1,JN+ 5 ) + T ( 1 0 +  1,JO+ 7 ) + T f I N  ,JN+ 6 )  89. 
T ( I N +  l ,JN+ 6 ) = ( T ( I O +  29JO+ 6 ) + T ( I N +  1,JN+ 6 ) ) / 4 . 0  90. 
T ( I N +  l r J N +  7 ) =  T ( I N +  l r J N +  6 ) + T ( I O +  1 9 J O +  8 ) + T ( I N  ,JN+ 7 )  91. 
T f I N +  l r J N +  7 ) = ( T ( I O +  2,JO+ 7 ) + T ( I N +  1,JN+ 7))/4.O 92. 
T ( I N +  1*JN+ 8 ) =  T ( I N +  l ,JN+ 7 ) + T ( I O +  1 9 J O +  9 ) + T ( I N  ,JN+ 8 )  9 3  . 
T f I N +  1,JN+ 8 ) = ( T ( I O +  29JO+ 8 ) + T ( I N +  l r J N +  8 ) ) / 4 . 0  94. 
K K Z J N - 1  95. 
KW=KK+NN 96. 

1011 K A = K K + l  97. 
DO 1014 KK=KA,KW 98 . 
I F  ( KK-KW 1 1012, 1 0 1 9 ,  1011 99. 

1012 I F f K K - J N )  10129 10169 1 0 1 3  1 0 0 0  
1013 IF( ( T I I N +  l , K K ) - T O L E R ) )  1 0 1 5 9  1 0 1 5 9  1014 101. 
1 0 1 4  CONTINUE 102 . 
1015 CLOSE=CLOSE+l.O 103 
1 0 1 6  K A = K K + l  104 

DO 1 0 1 8  KK=KA,KW 1 0 5 .  
I F ( YW-KK 1 1016,  1019, 1017  106. 

1017 I F ( - ( T ( I N +  l * K K ) - T O L F R ) )  1011, 1 0 1 8 9  1 0 1 8  107. 
1018 CLOSE=CLOSE+l.O i o e  . 
1019 CONTINUE 10s . 



C /*/  S I G N A L  COMMENT CARD TO B t G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
T ( I N +  2 9 J N +  1 ) =  T ( I N +  2 9 J N  ) + T ( I O +  29JO+ 2 ) + T ( I N +  l r J N +  1)  
T ( I N +  2 9 J N +  l ) = ( T ( I O +  3 9 J O +  1 ) + T ( I N +  29JN+ 1 ) ) / 4 . 0  
T ( I N +  2 9 J N +  2 ) =  T ( I N +  2 9 J N +  l ) + T ( I O +  2 r J O +  3 ) + T ( I N +  1 9 J N +  2 )  
T ( I N +  2,JN+ 2 ) = ( T ( I O +  3 r J O +  2 ) + T ( I N +  29JN+ 2 ) ) / 4 . 0  
T ( I N +  2 9 J N +  3 ) =  T ( I N +  2 9 J N +  2 ) + T ( I O +  29JO+ 4 ) + T ( I N +  1,JN+ 3 )  
T ( I N +  2 9 J N +  3 ) = ( T ( I O +  3,JO+ 3 ) + T ( I N +  29JN+ 3 ) ) / 4 . 0  
T ( I N +  2,JN+ 4 ) =  T ( I N +  2 ,JN+ 3 ) + T ( I O +  29JO+ 5 ) + T ( I N +  1,JN+ 4 )  
T ( I N +  2 9 J N +  4 ) = ( T ( I O +  3,JO+ 4 ) + T ( I N +  2 ,JN+ 4 ) ) / 4 . 0  
T ( I N +  2 r J N t  5 ) =  T ( I N +  2,JN+ 4 ) + T ( I O +  29JO+ 6 ) + T ( I N +  1,JN+ 5 )  
T ( I N +  2 r J N +  5 ) = ( T ( I O +  3,JO+ 5 ) + T ( I N +  29JN+ 5 ) ) / 4 . 0  
T ( I N +  2 , J N t  6 ) =  T ( I N +  2,JN+ 5 ) + T ( I O +  2,JO+ 7 ) + T ( I N +  1 9 J N +  6 )  
T ( I N +  2 9 J N +  61=(T(IO+ 39JO+ 6 ) + T ( I N +  29JN+ 6))/4.0 
T ( I N +  2 * J N +  7 ) =  T ( I N +  29JN+ 6 ) + T ( I O +  2 r J O +  8 ) + T ( I N +  1,JN+ 7 )  
T I I N +  2 r J N +  7 ) = ( T I I O +  3,JO+ 7 ) + T ( I N +  2 r J N +  7 ) ) / 4 . 0  
T(IN+ 2 9 J N +  8)= T ( I N +  29JN+ 7 ) + T ( I O +  29JO+ 9 ) + T ( I N +  1,JN+ 8 )  
T ( I N +  29JN+ 8)=(T(IO+ 3,JO+ 8 ) + T ( I N +  29JN+ 8 ) ) / 4 . 0  
K K s J N - 1  
KUI KK +NN 

1 0 2 1  K A = K K + l  
DO 1 0 2 4  KK=KA,KW 
I P (KK-KW) 1 0 2 2 9  1 0 2 9 ,  1 0 2 1  

1022 f F ( K K - J N )  1 0 2 2 9  1 0 2 6 9  1 0 2 3  
1023 IF( ( T ( I N +  2 r K K ) - T O L E R ) I  1 0 2 5 9  1 0 2 5 ,  1 0 2 4  
1024 CONTINUE 
1025  CLOSE=CLOSE+l.O 
1 0 2 6  K A = K K + l  

DO 1 0 2 8  KK=KApKW 
I F  ( KW-KK ) 1 0 2 6 9  1 0 2 9 9  1 0 2 7  

1 0 2 7  I F ( - ( T ( I N +  2 , K K ) - T O L E R ) )  1 0 2 1 9  1 0 2 8 ,  1 0 2 8  
1 0 2 8  CLOSE=CLOSE+l.O 
1 0 2 9  CONT I NUE 

110. 
111. 
1 1 2 .  
1 1 3 .  
1 1 4 .  
1 1 5 .  
116. 
1 1 7 .  
1 1 8 .  
1 1 9 .  
1 2 0 .  
1 2 1  . 
1 2 2  a 

1 2 3  
1 2 4  
1 2 5  
1 2 6  
1 2 7 .  
1 2 8  
1 2 9  
1 3 0 .  
1 3 1 .  
1 3 2  
1 3 3  
1 3 4  
1 3 5 .  
1 3 6 .  
137  
1 3 8  
1 3 9 .  
1 4 0  



C / * /  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
T ( I N +  3 9 J N +  1 ) =  T ( I N +  39JN ) + T ( I O +  39JO+ 2 ) + T ( I N +  29JN+ 1 )  
T ( I N +  3 9 J N +  l ) = ( T ( I O +  4 9 J O +  l ) + T ( I N +  39JN+ 1 ) ) / 4 . 0  
T ( I N +  3 9 J N +  2 ) =  T ( I N +  39JN+ l ) + T ( I O +  3 r J O +  3 ) + T ( I N +  2 9 J N +  2 )  
T ( I N +  3 9 J N +  2 ) = ( T ( I O +  4,JO+ 2 ) + T ( I N +  3 r J N +  2 ) ) / 4 . 0  
T ( I N +  3 9 J N +  3 ) =  T ( I N +  3 r J N +  2 ) + T ( I O +  39JO+ 4 ) + T ( I N +  2 9 J N +  3 )  
T ( I N +  39JN+ 3 ) = ( T ( I O +  49JO+ 3 ) + T ( I N +  3,JN+ 3 ) ) / 4 . O  
T ( I N +  3 r J N +  4 ) =  T ( I N +  3,JN+ 3 ) + T ( I O +  3,JO+ 5 ) + T ( I N +  2 9 J N +  41 
T ( I N +  3 r J N +  4 ) = ( T ( I O +  4 9 J O +  4 ) + T ( I N +  3 * J N +  4 ) ) / 4 . 0  
T ( I N +  39JN+ 5 ) =  T ( I N +  39JN+ 4 ) + T ( I O +  3 r J O +  6 ) + T ( I N +  2,JN+ 5 1  
T ( I N +  39JN+ 5 ) = ( T ( I O +  49JO+ 5 ) + T ( I N +  3 r J N +  5 ) ) / 4 . 0  
T ( I N +  39JN+ 6 ) =  T ( I N +  39JN+ 5 ) + T ( I O +  3,JO+ 7 ) + T ( I N +  2 9 J N +  6 )  
T ( I N +  39JN+ 6 ) = ( T ( I O +  4 9 J @ +  6 ) + T ( I N +  3 r J N +  6 ) ) / 4 . 0  
T ( I N +  3 r J N +  7 ) =  T ( I N +  3,JN+ h ) + T ( I O +  3 9 J O +  8 ) + T ( I N +  2 9 J N +  7 )  
T ( I N +  39JN+ 7 ) = ( T ( I O +  4 9 J O +  7 ) + T ( I N +  3 9 J N +  7 ) ) / 4 . 0  
T ( I N +  3 t J N +  8 ) =  T ( I N +  3 9 J N +  7 ) + T ( I O +  3,JO+ 9 ) + T ( I N +  2 9 J N +  8 )  
T ( I N +  3 9 J N +  8 ) = ( T ( I O +  49JO+ 8 ) + T ( I N +  3 9 J N +  8 ) 1 / 4 . 0  
K K n  JN -1 
KW=KK+NN 

1 0 3 1  K A = K K + l  
DO 1 0 3 4  KK=KA,KW 
I F ( K K - K W )  1 0 3 2 ,  1 0 3 9 ,  1 0 3 1  

1 0 3 2  I F ( K K - J N )  1 0 3 2 ,  1 0 3 6 ,  1 0 3 3  
1 0 3 3  I F (  ( T I I N +  3 r K K ) - T O L E R ) )  1 0 3 5 ,  1 0 3 5 ,  1 0 3 4  
1034 CONT I NUE 
1 0 3 5  CLOSE=CLOSE+ l  0 
1 0 3 6  K A = K K + l  

DO 1 0 3 8  KK=KA,KW 
I F ( KW-KK 1 1 0 3 6 ,  1 0 3 9 ,  1 0 3 7  

1 0 3 7  I F ( - ( T ( I N +  3 9 K K I - T O L E R ) )  1031, 1 0 3 8 9  1 0 3 8  
1 0 3 8  CLOSE=CLOSE+l.O 
1 0 3 9  CONTINUE 

1 4 1  
1 4 2  
1 4 3  
1 4 4 .  
1 4 5  
1 4 6  
1 4 7 .  
1 4 8  
149 
150. 
1 5 1  
1 5 2  
1 5 3 .  
1 5 4 .  
1 5 5  
1 5 6 .  
1 5 7  
1 5 8  
1 5 9 .  
1 6 0 .  
1 6 1 .  
162.  
1 6 3  . 
1 6 4 .  
1 6 5  
1 6 6 .  
1 6 7  
1 6 8  
1 6 9 .  
1 7 0 .  
1 7 1  



C / * /  S I G N A L  COHMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
T ( I N +  4 r J N +  1 ) =  T ( I N +  4 3 J N  
T I I N +  4 3 J N +  l ) = ( T ( I O +  5,JO+ 
T ( I N +  4 ,JN t  2 ) =  T ( I N +  4 3 J N +  
T f  I N +  4 ,JNt  2 ) = ( T ( I O +  5,JO+ 
T ( I N +  4 r J N +  3 ) s  T ( I N +  4 3 J N +  
T ( I N +  493)1+ 3 ) = ( T ( I O +  5 r J O +  
T ( I N +  4 r J N +  4 ) =  T ( I N +  4 r J N +  
T f I N +  4 r J N t  4 ) = ( T ( I O +  5 * J O +  
T ( I N +  4 , J N t  5)= T ( I N +  43JN+ 
T f I N +  4 , J N t  5 ) ; ( T ( I O +  5 * J O +  
T f I N +  4 r J N +  6 ) =  T ( I N +  4 3 J N +  
T f I N +  4 r J N +  6 ) = ( T ( I O +  5 r J O +  
T ( I N +  4 r J N t  7 ) =  T ( I N +  4,JN+ 
T ( I N +  4 r J N +  7 ) = ( T ( I O +  5 3 J O +  
T f I N +  4 9 J N +  8 ) =  T f I N +  43JN+ 
T I I N +  4 r A +  8 ) = ( T ( I O +  5 9 J O +  
K K Z J N - 1  

1 0 4 1  K A = K K + l  
KW=KK+NN 

DO 1044 KK=KA*KW 
IF ( KK-KW 1 

1 0 4 2  I F ( K K - J N )  
1 0 4 3  I F (  ( T ( I N +  4 , K K ) - T O L E R ) )  
1044 CONT I HUE 

1046 K A = K K + l  
1 0 4 5  CLOSE=CLOSE+l.O 

DO 1 0 4 8  KKXKAtKW 
I F (KW-KK 1 

1 0 4 7  IF(-fTfIN+ 4 * K K ) - T O L E R ) )  
1 0 4 8  CLOSE=CLOSE+l.O 
1 0 4 9  CONTINUE 

) + T ( I O +  4 * J O +  2 ) + T ( I N +  3 r J N +  1 )  
l ) + T ( I N +  4 r J N +  1 ) ) / 4 . 0  
l ) + T ( I O +  4,JO+ 3)+T(IN+ 33JN+ 2 )  
2 ) + T ( I N +  4,JN+ 2 ) ) / 4 . 0  
2 ) + T ( I O +  4,JO+ 4 ) + T f I N +  3 r J N +  3 )  
3 ) + T f I N +  4 ,JN+ 3 ) ) / 4 . 0  
3 ) + T ( I O +  4,JO+ 5 ) + T ( I N +  3 3 J N +  4 )  
4 ) + T  
4 ) + T  
5 ) + T  
5 ) + T  
6 ) + T  
6 ) + T  
7 ) + T  
7 ) + T  
8 ) + T  

I N +  4,JN+ 4 ) ) / 4 . 0  
I O +  4 rJO+ 6 ) + T ( I N +  3 9 J N +  5 )  
I N +  4 3 J N +  5 ) ) / 4 . 0  
IO+ 4,JO+ 7 ) + T ( I N +  3 9 J N +  6 )  
I N +  4 r J N +  6 ) ) / 4 . 0  
IO+ 4 r J O +  8 ) + T ( I N +  3 3 J N +  7 )  
I N +  4 r J N +  7 ) ) / 4 . O  
I O +  4 r J O +  9 ) + T ( I N +  39JN+ 8 )  
I N +  4 3 J N +  8 ) ) / 4 * 0  

1 0 4 2 ,  1 0 4 9 9  1 0 4 1  
1 0 4 2 ,  1046, 1 0 4 3  
1 0 4 5 9  1 0 4 5 ,  1 0 4 4  

1 0 4 6 ,  1 0 4 9 ,  1 0 4 7  
1041, 1 0 4 8 ,  1 0 4 8  

1 7 2  
1 7 3  w 

1 7 4  
1 7 5  w 

1 7 6 .  
1 7 7  
1 7 8  
1 7 9 .  
1 8 0  
i a i  . 
1 8 2  
1 8 3  
1 8 4 .  
1 8 5  
1 8 6  w 

1 8 7 .  
1 8 8  
1 8 9 .  
190 w 

1 9 1  . 
192  . 
1 9 3  
1 9 4  
1 9 5  
1 9 6 .  
1 9 7 .  
1 9 8  
1 9 9  
200 . 
201. 
2 0 2  . 



C / * /  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
T ( I N +  5 9 J N +  1 ) =  T ( I N +  59JN 
T ( I N +  5 r J N +  l ) = ( T ( I O +  6,JO+ 1 
T ( I N +  5,JN+ 2 1 s  T ( I N +  5,JN+ 1 
T ( I N +  5 9 J N +  2 ) = ( T ( I O +  6 9 J O +  2 
T ( I N +  5 r J N +  3 ) =  T ( I N +  5,JN+ 2 
T ( I N +  5 9 J N +  3 ) = ( T ( I O +  h,JO+ 3 

+ T ( I O +  5 r J O +  2 ) + T ( I N +  49JN+ 1 )  
+ T ( I N +  5,JN+ 1 ) ) / 4 - 0  
+ T ( I O +  5,JO+ 3 ) + T ( I N +  4 9 J N +  2 )  
+ T ( I N +  5,JN+ 2 ) ) / 4 - 0  
+ T ( I O +  5 r J O +  4 ) + T ( I N +  4,JN+ 3 1  
+ T ( I N +  59JN+ 3 ) ) / 4 . 0  

T ( I N +  F;,JN+ 
T ( I N +  5 9 J N +  
T ( I N +  59JN+ 
T ( I N +  5 9 J N +  
T ( I N +  5,JN+ 
T ( I N +  5 9 J N +  
T ( I N +  5,JN+ 
T ( I N +  5 9 J N +  
T ( I N +  5,JN+ 
T ( I N +  5 9 J N +  

4 ) =  T ( I N +  5,JN+ 3 ) + T ( I O +  5,JO+ 5 ) + T ( I N +  4 9 J N +  4 )  
4 ) = ( T ( I O +  6,JO+ 4 ) + T ( I N +  5,JN+ 4 ) ) / 4 . 0  
5 ) =  T ( I N +  5,JN+ 4 ) + T ( I O +  5,JO+ 6 ) + T ( I N +  4 9 J N +  5 1  
5 ) = ( T ( I O +  6vJO+ 5 l + T ( I N +  59JN+ 5 ) ) / 4 - 0  
6 ) =  T ( I N +  59JN+ 5 ) + T ( I O +  59JO+ 7 ) + T ( I N +  4 9 J N +  6 )  
6 ) = ( T ( I O +  6,JO+ 6 ) + T ( I N +  5,JN+ 6 ) ) / 4 a O  
7 ) =  T ( I N +  59JN+ 6 ) + T ( I O +  5,JO+ 8 ) + T ( I N +  4,JN+ 7 )  
7 ) = ( T ( I O +  6,JO+ 7 l + T ( I N +  59JN+ 7 ) ) / 4 . 0  
8 ) =  T ( I N +  5,JN+ 7 ) + T ( I O +  5 r J O +  9 ) + T ( I N +  4,JN+ 8 1  
8 ) = ( T ( I O +  6,JO+ P l + T ( I N +  5,JN+ 8 ) ) / 4 - 0  

K K = J N - 1  
K W =KK +NN 

1 0 5 1  K A = K K + l  
DO 1 0 5 4  KK=KA,KW 
I F  (KK-KW) 

1 0 5 2  I F ( K K - J N )  
1 0 5 3  I F (  ( T ( I N +  5 r K K ) - T O L E R ) l  
1 0 5 4  CONTINUE 
1 0 5 5  CLOSE=CLOSE+l.O 
1 0 5 6  K A = K K + l  

DO 1 0 5 8  KKZKAIKW 
I F  (KW-KK 1 

1 0 5 7  I F ( - ( T [ I N +  5 9 K K ) - T O L E R l l  
1 0 5 8  C L O S E = C L O S E + l  0 
1 0 5 9  CONTINUE 

1 0 5 2 ,  1 0 5 9 ,  1 0 5 1  
1 0 5 2 ,  1 0 5 6 ,  1 0 5 3  
1 0 5 5 ,  1 0 5 5 ,  1 0 5 4  

1 0 5 6 ,  1 0 5 9 9  1 0 5 7  
1 0 5 1 ,  1 0 5 8 ,  1 0 5 8  

2 0 3  
2 0 4  
2 0 5  
2 0 6  
2 0 7  
2 0 8  
2 0 9 -  
210.  
2 1 1 .  
2 1 2 .  
2 1 3  
2 1 4 -  
2 1 5 -  
2 1 6 -  
2 1 7 -  
2 1 8  
2 1 9 -  
220. 
2 2 1 .  
2 2 2  
2 2 3 .  
2 2 4  a 

, 
2 2 5  
2 2 6  
2 2 7  
2 2 8 .  
2 2 9 -  
2 3 0 -  
2 3 1 0  I I 

2 3 2  
2 3 3 .  



C / * /  S I G N A L  COMMENT CARD T O  B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
T ( I N +  6 9 J N +  1). T ( I N +  6,JN ) + T ( I O +  69JO+ 2 ) + T ( I N +  5 9 J N +  1) 

I N +  69JH+ l ) = ( T ( I O +  7 r J O +  1 
I N +  6 9 J N t  2 ) =  T ( I N +  6 9 J N +  1 
I N +  6 9 J N +  2 ) = ( T ( I O +  7 9 J O +  2 
I N +  6 9 J N +  3 ) =  T ( I N +  6 9 J N +  2 
I N +  6.JNt  3 ) = ( T ( I O +  79JO+ 3 
I N +  69JN+ 4 ) =  T ( I N +  6 r J N +  3 
I N +  69JN+ 4 ) = ( T ( I O +  ? * J O +  4 
I N +  6 9 J N +  5 ) =  T ( I N +  6 9 J N +  4 
I N +  6 9 J N +  5 ) = ( T ( I O +  7 9 J O +  5 

+ T ( I N +  6,JN+ 1 ) ) / 4 . 0  
+ T ( I O +  6,JO+ 3 ) + T ( I N +  5 9 J N +  2 )  
+ T ( I N +  6 * J N +  2 ) ) / 4 . 0  
+ T ( I O +  6 r J O +  4 I + T ( I N +  5 9 J N +  3 )  
+ T ( I N +  69JN+ 3 ) ) / 4 . 0  
+ T f I O +  6,JO+ 5 ) + T ( I N +  59JN+ 4 )  
+ T ( I N +  69JN+ 4))/4.0 
+ T ( I O +  6,JO+ 6 ) + T ( I N +  59JN+ 5 )  
+T 

T ( I N +  6 r J N +  6 ) =  T ( I N +  6 9 J N +  5 ) + T  

T ( I N +  6 9 J N +  7 ) =  T ( I N +  6 r J N +  6 ) + T  
T ( I N +  6,JN+ 7 ) = I T 1 1 0 +  7,JO+ 7 ) + T  
T ( I N +  6 9 J N +  8 ) =  T ( I N +  6 9 J N +  7 ) + T  
T ( I N +  6 9 J N +  8 ) = ( T ( I O +  7,JO+ 8 ) + T  
K K Z J N - 1  
KW=KK+NN 

1 0 6 1  K A = K K + l  

T I I N +  6,JN+ 6 ) = ( T ( I O +  7 ,JC+ 6 ) + T  

DO 1 0 6 4  KKzKApKW 
I F ( K K - K W )  

1 0 6 2  I F r K K - J N )  
1 0 6 3  I F (  ( T ( I N +  6 , K K I - T O L E R ) )  
1 0 6 4  CONT I NUE 

1 0 6 6  K A = K K + l  
1 0 6 5  CLOSE=CLOSE+l.O 

DO 1 0 6 8  KKzKAIKW 
I F I  KW-KK) 

1 0 6 7  I F ( - ( T ( I N t  6 r K K ) - T O L E R ) )  

1 0 6 9  CONTINIJE 
1 0 6 8  CLOSE=CLOSE+l.O 

I N +  6 r J N +  5 ) ) / 4 . 0  
I O +  69JO+ 7 ) + T ( I N +  59JN+ 6 )  
I N +  69JN+ 6 ) ) / 4 . 0  
IO+ 6 r J O +  8 ) + T ( I N +  5 9 J N +  7 )  
I N +  6 r J N +  7 ) ) / 4 . 0  
IO+ 6,JO+ 9 ) + T ( I N +  5 9 J N +  8 )  
I N +  69JN+ 8 ) ) / 4 . 0  

1 0 6 2 ,  1 0 6 9 9  1 0 6 1  
1 0 6 2 9  1 0 6 6 9  1 0 6 3  
1 0 6 5 9  1 0 6 5 9  1 0 6 4  

1 0 6 6 ,  1 0 6 9 9  1067 
10619 1 0 6 8 9  1 0 6 8  

2 3 4  
235. 
2 3 6  
2 3 7  . 
2 3 8  
2 3 9 .  
2 4 0  
2 4 1  
2 4 2 .  
2 4 3  
2 4 4  
245. 
2 4 6  
2 4 7  
2 4 8  
2 4 9  
2 5 0  
2 5 1 .  
2 5 2  
2 5 3  rn 

2 5 4 .  
2 5 5 .  
2 5 6  
2 5 7 .  
2 5 8  
259 .  
2 6 0  
2 6 1  
2 6 2  
2 6 3  
264 



C / * /  S I G N A L  COMMENT CARD TO B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
T ( I N +  7 r J N +  1 ) =  T ( I N +  7 r J N  ) + T ( I O +  7 r J O +  2 ) + T ( I N +  6 r J N +  1 )  
T ( I N +  7,JN+ l ) = ( T ( I O +  8,JO+ l ) + T ( I N +  7 r J N +  1 ) ) / 4 . 0  
T ( I N +  7 r J N +  2 ) ~  T ( I N +  7,JN+ l ) + T ( I O +  7 9 J O +  S ) + T ( I N +  6 9 J N +  2 )  
T ( I N +  7 r J N +  2 ) = ( T ( I O +  8,JO+ 2 ) + T ( I N +  7,JN+ 2 ) ) / 4 . 0  
T ( I N +  7 r J N +  3 ) =  J ( I N +  7 9 J N +  2 ) + T ( I O +  7,JO+ 4 ) + T ( I N +  6,JN+ 3 )  
T ( I N +  79JN+ 3 ) = ( T ( I O +  8,JO+ 3 ) + T ( I N +  7,JN+ 3 ) ) / 4 a O  
T ( I N +  79JN+ 4 ) =  T ( I N +  79JN+ 3 ) + T ( I O +  7,JO+ 5 ) + T ( I N +  6,JN+ 4 )  
T ( I N +  7 r J N +  4 ) = ( T ( I O +  89JO+ 4 ) + T ( I N +  79JN+ 4 ) ) / 4 . 0  
T ( I M +  7 r J N +  5 ) =  T ( I N +  7,JN+ 4 ) + T ( I O +  7,JO+ 6 ) + T ( I N +  69JN+ 5 )  
T ( I N +  7 r J N +  5 I = ( T ( I O +  8,JO+ 5 ) + T ( I N +  7 9 J N +  5 ) ) / 4 a O  
T ( I N +  79JN+ 6 ) -  T ( I N +  7 r J N +  5 ) + T ( I O +  7 r J O +  7 ) + T ( I N +  6,JN+ 6 )  
T ( I N +  7 r J N +  6 ) = ( T ( I O +  89JO+ 6 ) + T ( I N +  7 r J N +  6 ) ) / 4 . 0  
T ( I N +  7,JN+ f ) =  T ( I N +  7 r J N +  6 ) + T ( I O +  7 r J O +  8 ) + T ( I N +  6,JN+ 7 )  
T ( I N +  7 r J N +  7 ) = ( T ( I O +  8,JO+ 7 ) + T ( I N +  7 9 J N +  7 ) ) / 4 . 0  
T ( I N +  7 * J N +  8 l =  T ( I N +  7 r J N +  7 ) + T ( I O +  7 9 J O +  9 ) + T ( I N +  6 9 J N +  8 )  
T ( I N +  79JN+ 8 1 = ( T ( I O +  8 .JO+ 8 ) + T ( I N +  7 9 J N +  8 ) ) / 4 . 0  
K K = J N - 1  
KW = K K + NN 

1071  K A = K K + l  
DO 1 0 7 4  KK=KA,KW 
I F  ( KK-KW 1 1 0 7 2 ,  1 0 7 9 ,  1071  

1072 IF ( KK-JN ) 1072, 1 0 7 6 ,  1073 
1 0 7 3  I F (  ( T ( I N +  7 , K K ) - T O L E R ) )  1 0 7 5 ,  1 0 7 5 9  1074  
1 0 7 4  CONT I NUE 
1 0 7 5  CLOSE=CLOSE+l.O 
1 0 7 6  K A = K K + l  

DO 1 0 7 8  KK=KA,KW 
I F ( KW-KK 1 1 0 7 6 9  1 0 7 9 ,  1 0 7 7  

1 0 7 7  I F ( - ( T ( I N +  7 , K K ) - T O L E R ) )  1 0 7 1 1  1 0 7 8 9  1 0 7 8  
1 0 7 8  CLOSE=CLOSE+l.O 
1 0 7 9  CONTINUE 

2 6 5  
2 6 6  
2 6 7 .  
2 6 8 .  
2 6 9 .  
2 7 0  
2 7 1  
272. 
2 7 3  
2 7 4 .  
2 7 5  
2 7 6  
2 7 7 .  
2 7 8  
2 7 9 .  
2 8 0  
2 8 1  
2 8 2 .  
2 8 3  
2 8 4 .  
2 8 5  
286. 
2 8 7 .  
2 8 8  
289. 
2 9 0 .  
2 9 1  
2 9 2  
293. 
2 9 4 .  
2 9 5  



C /*/  SIGNAL COMMENT CARD T O  BEGIN NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
T(IN+ B r J N +  1 ) =  T ( I N +  8,JN )+T(IO+ 8,JO+ 2)+T(IN+ 7 + J N +  1) 
T ( I N +  8 * J N +  l ) = ( T ( I O +  9,JO+ 
T ( I N +  8 r J N t  2 ) =  T ( I N +  8,JN+ 
T ( I N +  8 r J N +  2)=(T(IO+ 9,JO+ 
T ( I N +  8 r J N +  3)= T ( I N +  8,JN+ 
T ( I N +  8 9 J N +  3 ) = ( T ( I O +  9,JO+ 
T ( I N +  8 r J N +  4 ) =  T ( I N +  8 9 J N +  
T ( I N +  8 r J N +  4)=(T(IO+ 9,JO+ 
T(IN+ 8 9 J N +  5 ) =  T ( I N +  8 r J N +  
T ( I N +  8 9 J N +  5)=(T(IO+ 9 r J O +  
T ( I N +  8 r J N +  6 ) =  T I I N +  8 9 J N +  
T ( I N +  8 9 J N +  6 ) = ( T ( I O +  9 9 J O +  
T ( I N +  8 r J N +  7 ) =  T ( I N +  8 r J N +  
T ( I N +  8 9 J N +  7 ) = ( T ( I O +  9 r J O +  
T ( I N +  89JN+ 8 ) =  T ( I N +  8 r J N +  
T ( I N +  8 r J N +  8 ) = ( T ( I O +  9 r J O +  
K K Z J N - 1  
KW=KK+NN 

1 0 8 1  K A = K K + l  
DO 1 0 8 4  KKEKAIKW 
I F (  KK-KW 1 

1 0 8 2  I F ( K K - J N )  
1 0 8 3  I F (  ( T ( I N +  8 r K K I - T O L E R ) )  
1 0 8 4  CONT I NUE 

1 0 8 6  K A = K K + l  
1 0 8 5  CLOSE=CLOSE+l rO 

DO 1 0 8 8  KK=KA,KW 
I F KW-KK 1 

1 0 8 7  I F ( - ( T ( I N +  B P K K ) - T O L E R ) )  

1 0 8 9  CONTINUE 
1 0 8 8  CLOSE=CLOSE+l.@ 

l ) + T ( I N +  
1 ) + T (  IO+ 
2 ) + T t  I N +  
2)+T(IO+ 
3 ) + T (  I N +  
3 ) + T (  IO+ 
4 ) + T (  I N +  
4 ) + 1 (  IO+ 
5 ) + T ( I N +  

8 9 J N +  1 ) ) / 4 * 0  
B r J O +  3 ) + T ( I N +  7,JN+ 2 
8,JN+ 2))/4.0 
B * J O +  4 ) + T ( I N +  7 9 J N +  3 
8,JN+ 3 ) ) / 4 . 0  
8,JO+ 5 ) + T ( I N +  7 9 J N +  4 
8,JN+ 4 ) ) / 4 . 0  
8,JO+ 6 ) + T ( I N +  79JN+ 5 
8,JN+ 5 ) ) / 4 . 0  

5 ) + T ( I O +  8,JO+ 7 ) + T ( I N +  7,JN+ 6 )  
6 ) + T ( I N +  8 p J N +  6 ) ) / 4 . 0  
6 ) + T ( I O +  8 r J O +  8 ) + T ( I N +  7 9 J N +  7 )  
7 ) + T ( I N +  8 r J N +  7))/4*0 
7 ) + T ( I O +  8,JO+ 9)+T(IN+ 7 9 J N +  8 )  
8)+T(IN+ 8 r J N +  8))/4.0 

10829 1 0 8 9 ,  1 0 8 1  
1082, 1 0 8 6 9  1 0 8 3  
1 0 8 5 9  1 0 8 5 9  1084 

1 0 8 6 9  10899 1 0 8 7  
10819 10889 1 0 8 8  

296. 
2 9 7  
298. 
2 9 9  e 

300. 
301. 
3 0 2  
3 0 3 .  
3 0 4  . 
3 0 5  e 

306 e 

3 0 7  e 

308 e 

3 0 9  
3 1 0 .  
3 1 1 .  
3 1 2  
3 1 3 .  
3 1 4 .  
315 .  
3 1 6 .  
3 1 7 .  
3 1 8  e 

3 1 9 .  
3 2 0 .  
3 2 1  e 

3 2 2  e 

3 2 3 .  
3 2 4 .  
325.  
3 2 6  



C / * /  S I G N A L  COMMENT CARD TG B E G I N  NEW SHEET UNDER A U T O - L I S T I N G  PROGRAM 
9000 CON1 1 NU€ 
9001 REWIND 1 5  
9 0 0 2  REWIND 16 
9003 W R I T E  TAPE 15, ( K E Y  ( K K  ,KK= 1 9  1 3  1 
9 0 0 4  W R I T E  OUTPUT TAPE 16, 300, ( K E Y ( K K ) , K K = l r l 3 )  

KW=NN*M 
DO 9100 KK=l,KW 

9100 T ( l , K K ) = T ( K K , K K )  
DO 9 2 0 0  K A = l r N N  
KW=NN* ( M - 1 )  +KA 

9200  W R I T E  OUTPUT TAPE 16, 3109 (T( l ,KK),KK=KA,KW,NN) 
9300  END F I L E  1 5  
9 3 0 1  END F I L E  16  
9309  W R I T E  OUTPUT TAPE 1 4 ,  300, ( K E Y ( K K ) , K K = l r l 3 )  
9 3 1 0  END F I L F  1 4  
9400 W R I T E  OUTPUT TAPE 81, 3 5 0 ,  NRUNtN,M 
9 4 0 2  W R I T E  OUTPUT TAPE 81 ,  3 6 0 ,  NTAPE 
9403 W R I T E  OUTPUT TAPE 81, 3 7 0 ,  NPRINT 
9 4 0 5  W R I T E  OUTPUT TAPE 81, 3 8 0  

9407 W R I T E  OUTPUT TAPE 8 1 ,  390 
DO 9407 KK=1,10 

PAUSE 
C A L L  SYSTEP 
END 

LOAD RATCH 
TRA 
REMARK END OF RUN 

3 2 7 0  
3 2 8  
3 2 9 0  
3 3 0  
3 3 1  
3 3 2  
3 3 3 .  
7 3 4 .  
3 3 5  . 
3 3 6  
3 3 7 .  
3 3 8  
3 3 9  . 
3 4 0  0 

3 4 1  
3 4 2  
3 4 3  0 

3 4 5  . 
3 4 6  
3 4 7 .  
3 4 8  0 

349 . 
3500 

3 4 4  


